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TELEVISION » SERVICING - HIGH FIDELITY 


HUGO GERNSBACK Editor 
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Coete no more than ordinary 
Aluminized Fieture tubes... 


Your best buy in television picture tubes 
is the Du Mont Twin-Screen Hi-Lite. It 
offers you greater brilliance, clarity and 
sharpness that makes your best work 
better 

The Twin-Screen Hi-Lite is a product 
of cathode-ray tube specialists. All en- 


gineering talents and knowledge at the 


Du Mont Tube Division are devoted 


oUMONT —. 





solely to the design and development of 
superior cathode-ray tubes. 


Use a Du Mont Twin-Screen Hi-Lite pic 
ture tube on that next replacement job 
and see for yourself why leading TV re- 
ceiver manufacturers specify them. They 
are available in all popular types for all 
popular sets. 


Allen 8. Du Mont Laboratories, Inc., Clifton, N. J. 





Here’s a NEW = 


Way to Reach 
the Top in 


TV SERVICING | 


All-practice method— 
professional techniques, 
skills, knowledge of 


circuits. ete. 


Includes 17” picture tube, all other 
tubes, components for a TV Receiver, 
Scope, Signal Generator, HF Probe. 
Low Introductory price under $200, 
on easy terms. Mail Coupon today. 


F YOU HAVE some Radio or Television experience, or if you 
know basic Radio-Television principles but lack experience— 
NRUs new Professional Television Servicing course can train you 
to go places in ‘TV servicing. This advertisement is your personal 
invitation to get a free copy of our booklet which describes 


this training in detail, 


LEARN-BY-DOING “ALL THE WAY” 
This is 100°; learn-by-doing, vractical training. We supply all the 
components, all tubes, including a 17-inch picture tube, and com- 
prehensive manuals covering a thoroughly planned program of 
practice. You learn how experts diagnose ‘TV receiver defects 
quickly. You see how various defects affect the performance of a 
TV receiver—picture and sound: learn to know the causes of 
defects, accurately, easily, and how to fix them. You do more 
than just build cireuits. You get practice recognizing, isolating, 


and fixing innumerable TV receiver troubles. 


You get actual experience aligning TV receivers, diagnosing 
the causes of complaints from scope patterns, eliminating inter- 
ference, using germanium crystals to rectify the TV picture 
signal, obtaining maximum brightness and definition by properly 
adjusting the ion trap and centering magnets, etc. There isn't 
room on this or even several pages of this magazine to list all 


the servicing experience you get. 
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Installing front-end channel selector 

Television receivers and learnin t itl ervi 1 
their solution is part of the practice you get 
area. ‘To cash in on the comin lor TV 1 
kind of knowledge and ¢ xperienee which } train 


GET DETAILS OF NEW COURSE FREE 


Once again-—if you want to go places in TV servicing, we invite 


ive 


you to find out what you get, what 
you practice, what you learn from 
NRIs new course in Professional 
Television Servicing. See pictures of 
equipment supplied, read what you 
practice. Judge for yourself whether 
this training will further 5 

bition to reach the top in TY 
icing. We believe it will, We 
lieve many of tomorrow top 
servicemen will be graduate 

training Mailing the 


volves o obligation 


National Radio Institute, Dept. 5ME'l 
l6th and U Sts., N.W., Washington 9, D. ¢ 


Please send my FREE copy of “Ho to | 


in TV Servicing.” | understand n 
Name 


Addre- 


Approa ] 
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ADVANCE! Raise your earning power-learn 
RADIO-TELEVISION - ELECTRONICS 
by SHOP-METHOD 
HOME TRAINING 


GOOD JOBS AWAIT THE 
TRAINED RADIO-TV TECHNICIAN 


There is a place for you in the great Radio-Television- 
Electronics industry when you are trained as National 
Schools will train you at home! 

Trained technicians are in growing demand at good pay 
—in manufacturing, broadcasting, television, communica- 
tions, radar, research laboratories, home Radio-TV service, 
and other branches of the field. National Schools Master 
Shop-Method Home Training, with newly added lessons 
and equipment, trains you in your spare time, right in 
your own home, for these fascinating opportunities. 
OUR METHOD IS PROVED BY THE SUCCESS OF 
NATIONAL SCHOOLS TRAINED MEN, ALL OVER 
THE WORLD, SINCE 1905 


EARN WHILE YOU LEARN 


Many National students pay for all or part of their train- 
ing with spare time earnings. We’il show you how you can 
do the same! Early in your training, you receive “Spare- 
time Work” Lessons which will enable you to earn extra 
money servicing neighbors’ and friends’ Radio and Tele- 


vision receivers, appliances, etc. 


e 


T.R.F. Receiver 


Signal Generator Audio Oscillator 


National Schools Training is All-Embracing 
National Schools prepares you for your choice of many 
job opportunities. Thousands of home, portable, and auto 
radios are being sold daily—more than ever before. Tele- 
vision is sweeping the country, too. Co-axial cables are 
now bringing Television to more cities, towns, and farms 
every day! National Schools’ complete training program 
qualifies you in all fields. Read this partial list of opportu- 
nities for trained technicians: 

Business of Your Own « Broadcasting 

Radio Manufacturing, Sales, Service « Telecasting 

Television Manufacturing, Sales, Service 

Laboratories: Installation, Maintenance of Electronic Equipment 

Electrolysis, Call Systems 

Garages: Auto Radio Sales, Service 

Sound Systems and Telephone Companies, Engineering Firms 

Theatre Sound Systems, Police Radio 

And scores of other good jobs in many related fields 


TELEVISION TRAINING 
You get a complete 
series of up-to-the- 
minute lessons cov- 
ering all phases of re- 
pairing, servicing and 
construction. The same 
lesson texts used by resi- 
dent students in our 
modern and complete Television broadcast studios, lab- 
oratories and classrooms! 
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You also 
receive this 
Multitester 


“Superheterodyne Receiver 


LEARN BY DOING 
You receive and keep all the 
modern equipment shown 
above, including tubes and 
valuable, professional qual- 
ity Multitester. No extra 
charges 


FREE! RADIO-TV BOOK 
AND SAMPLE LESSON! 
Send today for 
National Schools’ new, 
illustrated Book of Oppor- 
tunity in Radio-Television- 
Electronics, and an actual 
Sample Lesson. No cost— 
no obligation. Use the 
coupon now—we'll 
answer by return 





airmail 
APPROVED FOR 
VETERANS 
AND 
NON-VETERANS 


Check coupon below 


Both 

Resident and 
Home Study 
Courses Offered! 











NATIONAL SCHOOLS 


TECHNICAL el 4, TRAINING SINE 
Los Angeles j alifornia © Chi i 

Street. In Cz mate Bit West Hasting 
couver, B. ( 


(mail i) 

NATIONAL SCHOOLS, e pt. RG-115 
4000 S. Figueroa Street 123 West f 
Los Angeles 37, Calif ow Ch 
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Powerhouse 


MEETS THE HIGH POWER 
DESIGN REQUIREMENTS 
OF HIGH FIDELITY 
AUDIO AMPLIFIERS 


For outputs up to 100 watts, two 
05508 
the 
most ¢ xisting designs b 
tube 


in push-pull will provide 
ittained in 
the 
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ime power now 
use of 
four or more 


the number of tubes means simpli 
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maintenance lower 
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6550 will provide full power out 
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cost proper 
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condition 
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premium performance 
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SOL ELECTRIC Inec., Newark 4, NJ 
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BEAM POWER AMPLIFIER 
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Ohio State Uy 
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getting two 
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JOHN V. L. HOGAN, pioneer radio 
engineer, has been awarded the IRF 
Medal of Honor, the highest technical 
award in the radio « 
The award was 
contribution to 


nyineering pro 


“Tor 
the 


fession pre ented 


his outstanding 
electronic field as a founder and bi 
of the Institute of Radio Engineet 
the long sequence of his inventior 
for hi 
velopme nt of device se 
ful in the art.” The 
award will be presented during the IRE 
New York next Marcel 


Hogan began his radio caree 


fo. 
and 
the ae 


ten u 


continuing activity in 
and sy 


communication 


convention in 
Mi 
1906 as a laboratory assis 
de Forest. From 1910 to 
Important posts with the 
tric Signaling Co 
Radio 


tant to 
1921 he 
National Ele« 
International 
then 


and the 


Telegraph Co became a 
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consulting engineer in 
He is re 
in radio, television 
His 


ganged variabl 


ponsible for mar 
and « 
imile invention 

capacitor 
owner of tl 


WQXR 


founder and 
fidelity station, 
City), which he sold to T'/ 
At present he 
Hogan Laboratories 
City 

In 1912 he 


of Radio 


7 nes, 


Inc 


one of the 
the 


member 


grown to be 
ing societie in 
international 
12.000. He 

the IRE 
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erved as \ 
from 1916 to 
1920. He ha 
quently as a member of 
IRE 


directors and on many 
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for a New, 


Prepare Now. ..in spare time at Home .. 
\ PROFITABLE, 1 
my TELEVISION 


RADIQ~- ELECTRONICS 


RADIO CHIEF OF ILE DE FRANCE 
FRENCH LUXURY LINER PRAISES D.T. I. 


Radio Chief—Jean Desmas Says: 


“Your Training Organization in Chicag¢ 
is known not only throughout Europe 
i but also in many parts of the world a 
| one of America’s finest Television. Rad 


‘* 


and Electronics training center 


JACK DEMPSEY 


Former World’s Heavyweight Champion 
TELLS WHY HE’S PROUD "see . 
TO BE T : Prepare At | Home Or In Our Gicuue Laboratory! 
e Be ke 


WITH See for yourself how readily you may prepare at home, or in our modern Chicago 
@J have been greatly impressed with 


- eae 


laboratories, for a good job or business of your own in one of America's most promis- 
ing, fast-growing fields—TELEVISION-RADIO-ELECTRONICS. 

D.T.1.'s wonderful spirit of friendli- 

ness and sincere determination to 


help its students make good in Tele- 
vision-Radio-Electronics 


@ J admire its remarkable 24 year record 
of helping men build brighter futures 


@ / also admire the business policy of 
its management and the thoroughness 
of its large faculty of instructors 

@ Never have | heard young men praise 
a school as enthusiastically as do the 
students and graduates of D.T.I. They 
are its best boosters. 


LAUD D.T.I.’s 
HOME MOVIES 
IN CONGRESS 
D.T.1.’s remarkable home 
training benefit of visual 
“ training MOVIES has been 
praised from the floor of 


the House of Representatives in Washington, D.C. and 
recorded in the Congressional Record 


if subject to military service, the 
information we have for you 
should prove very helpful. 


—Y_ 


m 43 ‘th: Ba 


Mail coupon today. i gee ors Bes) zi )coe eae aaa | 
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“One of America’s Foremost 
Television Training 


oe 8 Ewe oe | 
| fF 


if you train at home you get (1) the use of a 16-mm. movie projector and 16 reels 
of animated movies to help you learn important points faster easier, (2) mod- 
ern, well illustrated lessons and (3) sixteen shipments of electronic parts enabling 
you to get valuable practical experience from over 300 projects— including building 
and keeping the electronic equipment shown below. And upon completing training, 
you have the optional privilege of building and keeping a big 21 INCH TY Ser. (0.7.1. 
offers another home training in Television-Radio-Electronics, but without the TV set.) 
Get the full story. Mail coupon today! 


5 INCH 


“SCOPE 


Tell 
VACUUM TUBE 


> 
VOLT METER 
tg 


HOME MOVIES as MEMBER OF NATIONAL HOME STUDY COUNCIL 


MAIL COUPON TODAY! 


~DeVRY TECHNICAL INSTITUTE 
~4141 BELMONT AVE,, CHICAGO 41, ILI 


a Dept. RE-1 1-4 
Centers” ‘ 


' 
y | would like your valuable information-packed publication showing 
- - how I may get started toward a good job or my own business in 
tm 


4 4 - ln Television-Radio-Electronics. 
ee ie 


DEVRY TECHNICAL Tras: : Ave 


CHICAGO 41, 


if 


DeFOREST’S TRAINING, 
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ILLINOIS 


Lis 


Apt 


Zone State 
D. T. 1.8 Training is Available in Canada 





ACTUAL SIZE # 
wai 


New high fidelity 
dynamic miniature 


Move 58, a 
meets TV 
requirement for 
durability 


VERSATILE 
microphone 


PA 


uperior lavalier 
broadcasting, re 
pertor 
compactne and 
Higt fidelity Model ‘458 
but-rugged new Turner 
Dynaflex diaphram, ck resist 
hock, temperature ¢ morsture 
Response: 60 Level 57 
db at high impedance Write today for 


cording 
mance 
adaptability 
! the sensitive 
ined to 
atrem 
13,000 p 


more information 


MODEL 58 List 
(high 4 low impedance) 
MODEL 58A 


(50 or 200 ohms impedance) $5700 


Support clip 


25-4. cable 


MODEL G-4 
Swivel Desk Stand 


THE 


Price 


neck cord 


List Price $5.75 


COMPANY 


933 17th Street N.E. 
Cedar Rapids, lowe 
IN CANADA 
Canedien Marconi Co 
ExPORT: 
Ad. Aurlema, inc., 89 Broad St 


Toronto, Ont. & Branches. 


New York 4 N.Y, 


THE RADIO MONTH 
NINE NEW TV STATIONS have cone 


on the air since our last report 
WKRG-TY M A 

KCRA-TY 

KTVU 

wcec'v 

witw 

KARD.TV 

KT8S-TV 

wtivs 

KTRE-TY 


WWOR-TY, 
14, ha 


W orcester, 
off the air 


Ma channel 


gone 
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NEW COLOR TV tube now i: 


Electric 


Ger 


eral laboratories combine ad 


and eliminates disadvantages 
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on screen, ahead of 
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of existing vertical 


color vertical 


stripes 


grill which acts as electron — optical 


mask or lens and permits 90 if beam 
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only LD of 
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be am) In-line 
halves 


and eliminat 


passes 
assembly number of 
convergence control 
witching and gating difficulties of 
gun tube. G-E tube 
production in Complete 
story on the scheduled for next 


month 
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Navigation 
electronic system that 


and automatically informs a 
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Federal Tele 
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a fixed ground 
the 
communication 
divi 
Tel ur aph 
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STRANDED AIRMEN «a: 
their own with the 
miniature 
by the Air 
Command. The radio 
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weighs only 15 ounces 
of 20 
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left 
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Let me send you FREE 
the entire story 


Just fill out the coupon and mail it 
t will send you, free of charge, a 
copy of “How to Pass FCC License 
Exams.”’ plus a sample FCC-type 
Lesson, and the amazing new book 
let Money-Making FCC License 
informatior 


Tells where to apply 
and take FCC exami 


CARL E. SMITH, E.E. 3 nations, location of 


j examining office, scope 
President of knowledge required 


approved way to pre 
1 can train you to pass your FCC pare for FCC exami 
License Exams in a minimum of nations, positive meth 
time if you've had any practical od of checking your 
radio experience — amateur Army knowledge before tak 
Navy, radio servicing, or other My t xamination 
time-proved plan can help put you, me RS Ce 
too, on the road to success 


ey WE OUARANTEE 
ment 15 YOUR Our Amazingly Effective 


TO TRAIN AND COACH YOU AT HOME IN 
ur 
If you fail be <n? ase SPARE TIME UNTIL YOU GET JOB-FINDING SERVICE 
Commercia Helps CIRE Students Get Better Jobs 


m after ‘ ompleting 
exa i a 
nts =, a Here are a few recent examples of Job-Finding results 

t con 
eine without 00 
f any kind, 

tional cost © 


BROADCASTING 

Your ‘Chief Engineer's Buite 1 and w ploymer 
your graduates who have obtained the a } 
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until you success! 4 you have had any practical experience— 

obtain your Comn Bi 2h Army Navy, radio repair, or 
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“| have obtained a posit w Patt 4 
Junior Electronic Equipment Rega ‘ T? f 
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and am now employed as Tra  E 


JOB OFFERS Like These A 
to Our Graduates Every Month We nS Sy 


Letter from nationally-known Letter from nationally-known 
Airlines, Manufacturer, 
! W 
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These are just a few examples of the job offers that come to our office periodically 
Some licensed radioman filled each of these jobs. . it might have been you! 


HERE'S PROOF FCC LICENSES ARE OFTEN SECURED Ser : MAIL COUPON NOW 
IN A FEW HOURS OF STUDY WITH OUR COACHING ; CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
AT HOME IN SPARE TIME nes (Reavers te took te bs oue may o 


void delay) 


1 

| 

| 

Name and Address License Time ; | 

Harry G. Frame, Box 429, Charleston. W. Va 2nd Class 13 Weeks ' | 

Charles Ellis, Box 449, Charles City, lowa ist Class 28 Weeks , | 

Omar Bibbs, 1320 E. 27th St., Kansas City, Mo Ist Class 34 Weeks | 

Kenneth Rue, Dresser, Wisconsin 2nd Class 20 Weeks wAme | 

B. L. Jordan, Seattle, Washington ist Class 20 Weeks ADDRES | 
CLEVELAND INSTITUTE OF RADIO ELECTRONICS 


CAML £. SMITH, & £., Consulting Entineer, Presid 
ert) BRE-B2 4900 Euclid Bide... Clevetand 3 >> 
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INTERNATIONAL’S 


TV RECTIFIER 
REPLACEMENT 








| hieleome samen 2 


9 scone, 
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NYLON TV TOOL 


With every pack of 4 TV 
Selenium Replacement Rectifiers... 
A PAIR and a SPARE PAIR! 


You can’t miss with International's New 
“BONUS PACK"! You'll get the best in 
r\ replacement rectifier Each BONUS 
PACK contains a pail for immediate use, 
PLUS 
Tool worth $1.00— 


and a spare pair for your next job 
a Nylon TV Alignment 
ABSOLUTELY FREE! 


SPECIFY INTERNATIONAL RECTIFIERS for 
long, dependable performance —the Widest 
Range in the Industry! Best for you Best 


for your service customers! 
for details about 


today! 


international 
Rectifier 


7521 Cast Grand Avenue, Ci Sequad alifornia © ORegon #626) 
IN CANADA, Atias Radio Corp, 50 Wingold Ave W., Toronto, Ontario 


WORLD'S LARGEST SUPPLIER 
OF INDUSTRIAL METALLIC RECTIFIERS 


10 


Ask your distributor 


"Bonus Pack"’ 


(}rrespondence 


RESISTOR RATINGS 

Dear Editor 
A few days 

a letter written by Mr 
Los Angeles who referred to my July 
article “How Much Can a Re 
Take?” and brought up a 
difference be 


practical 


ago I received from you 
Henry Chu of 
istor 
excellent points on the 
tween nominal and 
ratings of resistors. He also suggested 
further clarification on characteristic 
and tolerances of resistors and other 
components 

A resistor may be used at its full 
rated wattage provided certain limit 
of ambient 
ceeded. For ordinary 
sistors the actual wattage may be 100 
of the rated value when 
perature does not exceed 104° F, and 
when 
Many re 
service replacements 
rated that these 
temper limits may be exceeded 

Measurements of temperature 
neath the chassis of typical receivers, 
while in their cabinets, seldom show 
much if anything in excess of 110° F 
with outside air temperature at 75° F 


temperature are not ex 
composition re 
ambient tem 
may be as much as 83° ambient 
does not exceed 122 F istors 
commonly used for 
are so conservatively 
ature 
under 


Such measurements are made here with 
extended-stem expansion thermometers 
and with extended elements of tempera 
thermometer 
subjected to either 
convection heating on top of the chassis, 


ture bridges. The must 


not be radiant or 
where much higher 
than 
retained 


temperatures are 
underneath because of tube heat 
within the cabinets of small 
sets 

Ratings for 
which 


vitreous 


high-wattage resistors, 


usually are the wirewound 
enamel types, are based on 
operation in free air. Such units are 
not harmed by surface temperatures as 
high as 400° to 500° F. Actual dissipa 
tions must be reduced when operation 
is in confined spaces, to avoid hot spots 
on the 

Mr. Chu brings cut a matter 
should 


article 


resistors 

which 
have been emphasized in the 
It certainly is de 
resistors of higher wattage rating 
absolutely thus 
temperature 


irable to use 
than 
necessary, avoiding 
small areas or regions of 
high enough to affect nearby c« 


nents even 


mpo 
though resistor ure in 
harmed 

The article mentions that resistor 
hould not be pu hed tightly towether 
to shut off part of their area if the 
resistor surfaces are to dissipate heat 
to surrounding alr. 

It must be remembered 


actual heating in BTI 


number of 


wattage 


NOW... model SX-100 
Selectable side band receiver 


BUILT TO THE SPECIFICATIONS OF 
1,000,000 FIELD EXPERTS 


See it at your Jobber—only $295.00 





Model SX-100. Amateur Net $2° 
Matching R-46B Spe aker $1] 
sHke-LoBOkK« 
1720ke-3 4c 


I requency Range 





Hallicrafters 22 years of production k 
engineering experience of developir 
ferent major receiver designs, plu 
over 1,000,000 field experts operating | 
receivers all are combined to bring 
standing new receiver—the SX-] 
alone, long recognized as the lead 
manufacturer of quality commu 
ment, can offer you the dependability 
ance of this great new SX-100 at the an 
price of just $295.00 
Look at these features you enjoy with t 
before, they were available only 
costing a great deal more! 





SELECTABLE SIDE BAND OPERATION 
“TEE-NOTCH” FILTER—This new development 
provides a stable non-regenerative syst 
the rejection of unwanted hetrodyne 
Notch” also produces an effective steep: 
the already excellent 50 K.C. i.f. pass ba 
famous in the SX-96) and further increa 
effectiveness of the advanced exalted 
type reception 

. NOTCH DEPTH CONTROL for max 
adjustment 

. ANTENNA TRIMMER. 

. PLUG IN LABORATORY TYPE EVA‘ 

KC QUARTZ CRYSTAL CALIBRATOR 
in price. 

. LOGGING DIALS FOR BOTH TUNING N 
TROLS. 

FULL PRECISION GEAR DRIVE DIAL SYSTEM 
SECOND CONVERSION OSCILLATOR CRYST 
CONTROLLED—greater stability through cry 
control and additional temperature comper 
tion of high frequency oscillator circuit 

CONTROLS 

Pitch Control 

Reception 

Standby 

Phone Jack 

Response control (upper and 

band selector) 

Antenna Trimmer 

Notch Frequency 

Notch depth 

Calibrator on/off 

Sensitivity 

Band Selector 

Volume 

Tuning 

AVC on, off 

Noise limiter on/off 

Bandspread 

Selectivity 


Ai 
1Al 
‘ 





hallicrafters 


CHICAGO 24, ILLINOIS 
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MEN 17-45! 


HERE’S A NEW 
OPPORTUNITY 
FOR YOU! 











AUTOMATION 


ELECTRONICS 


Get in on the Ground Floor of this 
Fast-Moving Field 


Want a better job? . . . more money? .. . better 
working conditions? These are the things that can 
come to a man when he has a skill to offer. . . 
ee when that skill is in a newer field where 
ground floor opportunities often lead to well- 
paying positions. Such a field is the Electronic 


A New Training Program! 


As one of the leading organizations of 
its kind, the DeVry Technical Institute 
has yeors of experience in teaching 
Electronics, Television and Radio. So it 
is only natural for this training institute 
fo develop @ new program to prepare 


applications to AUTOMATION — and what a field! 

Many plants, large and small, in various parts 
of the country are looking for ways of using auto- 
matic electronic control equipment to help turn out 
a better product and at lower cost. This equipment 


men for good jobs in instrumentation - 
as well as in the design, installation and 
maintenance of Electronic controls — 
as applied to Automation 


EMPLOYMENT SERVICE 


must be designed, installed and maintained — 
calling for well trained men. That's where YOU ; 
used to train thousands of other men 
may come int P you get valuable practical experience 
You need no special technical experience . . . from actual electronic equipment. You 
no previous neg Sy of aay Sauone also receive well-illustrated texts and 
... to prepare for a future that can a effective moving pictures to show im 
more secure. For now there is a proved way to get portant basic principles—a wonderful 
this important know-how. Mail coupon for com- home training advantage! To top that 
plete details. Men 17 to 45 preferred. off, D.T.1. provides actual employment 


help when you have completed the 
*WHAT IS AUTOMATION ELECTRONICS? 


training—all of which can open the way 
to many new and exciting opportunities 

Simply stated, this refers to the marvelous elec- 

tronic controls that will help regulate the much 


Member of | Trattic contro! signals | 
National Home Study Council 
talked about “automatic factory'’—as well as other 
amazing avtomatic eavipment in plants, offices 


and elsewhere. It is a gateway to some of the MAIL THIS COUPON TODAY! 


most desirable opportunities in the amazing, newer 
I DeVRY TECHNICAL INSTITUTE, Dept. RE-11A-1 


field of Automation. ONE OF AMERICA’S 
on . » . » . FOREMOST ELECTRONICS 4141 Beimont Avenue, Chicago 41, ill 
| fg) fen aes ee een diglhece eas cas TRAINING CENTERS 

c| ERS SEi USi SRS AMREIERE GES G5 - 

j, EGE MEH ERE GaR at Gt ee 


alain attain ockch Sean ocneen amma damn 2d ih 


DEVRY TECHNICAL INSTITUTE 


CHICAGO 41, ILLINOIS 
FORMERLY City 
DEFOREST'S TRAINING, INC. , 


Following the same proved method 


| would like further information about the newer Elect ic Opportun 


ities in AUTOMATION, also facts on how you may help mete 


prepare 


Nome 


Street 


DTi's training is available in Canedea 





| 
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CORRESPONDENCE 


hour depends on resistance 


nis Man ) ) o There would be the sam t 
The Only COMPLETE Line... jRRReaaeiiaas 


of resistor It is total he 
that determine ambient 
inderneath a chassis, an 
temperature nat determine 
tion between ratings and a 


tions of the resistors 
W ilmette, Til 


PRAISES INTERFLEX 
Model 55S ‘<e / * | Dear Edit 
3-speed, 2-pole motor y I have recently 
Model DSS Interflex transistor 
3-speed, 4-pole motor = the August issue of RA 
For volume, th one-tratr 
beats anything I have e' 
I have tried many trar 


‘ " The set will operate ; 

WILAG 4 more than adequate vo 

WOU. ‘. ; gnals of two 5-kw trar 
Model OR { 10 miles away It outpe 

one-tube sets I have built 

years 

The selectivity of the 
thing to write about, too 


PHONOMOTORS sepeed, 


4-pole motor 
* FOR PORTABLE PHONOS © FOR HI-F 
UNITS © FOR COMBINATION °* FOR 


two-coil version I can get 
six locals fine Station 
excellent. On phones, the v 


RECORD CHANGERS © FOR TAPE 
(ame) 18). eee) oe ee 2, ee 


* FOR EVERY PHONO APPLICATION 
loud on most tations, 


replace the 25,000-ohm vo 
with a 50,000-ohm unit 
Model AX [’ 
. ve never seen a one 
Single speed, . that could approach thi 
2-pole motor and selectivity with so few 


ty 


Grace’s Interflex should 
center of the stage for a 
Model D 10 
4-pole, shaded pole A.C 


time 


induction type for : Model RM 4 | Richmond, Va. 


tope, wire, or disc Single speed, 


recorders : 4-pole motor = ABANDON V.H.F. TV? 


Dear Editor 
Present TV frequency 
a mes Direct responsil 
| mess cannot be fixed, but 
| knows it exists. The be 
Government and industry 
| problem, but no practica 


THE cas ia aue INDUSTRIES co hte found. Nor is there « 


| is in the making. 

DEPARTMENT GE * ELYRIA, OHIO a 

never re ounce latever! 
hurt somebody; some, prol 

& NEW! For the First Time! CAPACI TES 1 than others. Yet, it is abur 
present chaotic condition 

WE €¢h TEST 'COnne Quickly, Accurately check tolerated indefinitely. The 
Ay NSER ae continue the harder the 
Cl Op, SIN THE ser, : 
g 


P . ' 
bd capaciTone CenAme Present v.h.f channe 


/7 @ ELECTROLYTICS quate. There can be no ar; 
"wo @ CONTINUITY | that. Yet, experience shi 
"iy @ AC DC VOLTAGES u.h.f. do not intermix 
Ce @ FLASHBULBS | like it or not, commor 
that sooner or later TV w 


| to abandon v.h.f. and cor 
OR RETURN WITHIN 


a Ay u.h.f 
TEN OAYS FOR REFUND 


NOTA KIT The question is how to a! 
rtpateptl of months FREE ° Gior tor ilentted tune without wrecking the 
te . ' 


ot " i . ave you ti ‘ < h CAPACITEST | sillions are¢ invested 
: ore ot \ : prox ly the w F voltage | bit ly d 
; : ' ivec rom manufacture | og « e ¢ rariy ae 
. this capacrresy A a inet ‘de $3 3 pos n cannot Db arbi irlly a 
pe : ts pacitors and leaky electrolytics ave & COO fees The F é ake 
Compact; 4x4’ xa”—lightweight, for bench or tool bit send $9.95 & we'll pay pos The FCC can make 


GUARANTEED 


SATISFACTION Miran, ‘g” Bie 


ually withdrawing low 


VA The Barjay Co. 145 \ U Street , ork Vf | from TV service. Witl 


the first year, channe 
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A dramatic demonstration of a new idea to help you understand music better and enjoy it more... 


MuSIC~APPRECIATION RECORDS 











Will you accept 
WITHOUT CHARGE 


Tchaikovsky recording is on two A COMPLETE PERFORMANCE WITH AN ILLUMINATING 
ecords—a 12” disc with the per . Z ANALYSIS ON A SEPARATE RECORD — OF 


‘Tchaikovsky's 


FIFTH SYMPHONY 
MAX RUDOLF, 


isc with the analysis on both sides. 


THE STADIUM C¢ { 


SPONSORED BY THE BOOK-OF-THE-MONTH 
CLUB, this new idea is designed for those \ 
rood music but who are a ‘ » ott 
» it th 
iation, There 
f ws are not 1 
Music Apr 


for a_ ftuller 


there is a full 
PE ag yee S TRY A ONE-MONTH SUBSCRIPTION — WITH NO 
isica r rhe ecords th n €a er « | é ovahbl I 

rehestras and soloists ee - OBLIGATION TO CONTINUE 


lized distinctior thi It-education can b 


ON ONE SIDE 


d abroad yY preciation course . 


YOU SUBSCRIBE BUT TAKE ONLY THE RECORDS 
YOU WANT A M ry on | 


| be issued —for i 








Ultimately, all the gr 
be included The ar 
coming record will he 

usic Commentat 


Scriptive essay am ryPICAlI 


de« he 
lecide at t m wi le 
j 


pe 1 num recor \ Misic-Appi 


the subscriptior 


TWO TYPES OF RECORDS 
( 1on Recorns are hight 
of the highest a 
ire usually of 
lard Record—a tu 


performance on one TAN OPERA 


OW THE OTHER sive * 8" MU 


minating 
anaiysis of the music with the —— 
themes and other main features PLEASE RETURN ONLY IF YOU HAVE A RECORD PLAYER WHICH CAN PLAY 33 ’ 6-F G RECORDS 


of the work played separately 








\ - — 

naan rung: “a ne ry com- MUSIC-APPRECIATION RECORDS ; 
1D vt tha ou car ee 

what to listen for in order | ¢/o Book-of-the-Month Club, Inc., 345 Hudson Street, New York 14, N 

appreciate the work fully | PI ! th A 4 

| case send me at once e Music-Ay 





charge, and enroll nw is a Trial Sub 
tf at any time I 


but may tal 
YOU WILL RECEIVE a a ee 
SEPARATELY 
A GLOSSARY OF 
MUSICAL TERMS 


| | : MAR 40 
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CORRESPONDENCE 


Gives your customers (2.02.0 


els are abandoned, frequer 


ments to be made in the u.} 


enne : 
ri | nt r t After 5 years abandon the 
Gi U cp acchenests.. Phas oe 


done abruptly. With 5 ye 
the change hould not be 


...pays off for you! meme a 


low-band channel 


CUTAWAY VIEW 


’ 1, CONVENIENT SIZE 
(Actual size 1” long) 


=e LOWTHER SPEAKER DESIGN 
Dea BRdit 


| Wa irpri 


2. CLIMATE-PROOF 
CERAMIC ELEMENT 


le (page 6) that 
Lowther denied any cre 
peaker design to P. G. A 
wonder if he would 
tatement in 


name 


Hamilton 


(Canada 


TRAINING BETTER TODAY 
. SINGLE, JEWEL-TIP Dear Editor 
NEEDLE I read My) Perkinsor 
progressive education it 
4. HIGH-COMPLIANCE issue, I started in radio 
MOUNTING in a night trade school 
tronics, math, electricity and 
5. SNAP-FIT NEEDLE REPLACEMENT and [I agree with Mr. Perl 
the teaching was thorougt 
consider the radio-TV te 
today of a lower quality tl 


10 to 15 years ago, he is w 


New Sonotone 1P Cartridge a ao 


oldering iron and ohmmet 


equipment Most of these 
1 Easy to install, Just two models fit most arms types virtually immune to hum pickup often and their work 
now in use. Cartridge is less than 1” long, - 
, - f y — . ~e Replaceable needle, diamond or sapphire When TV came along, they 


Models for 33.45 rpm, or 78 rpm in drove The techniciar 


better informed and better 


8/10 wide with bracket. Time-saving hard 
ware included 
Extreme lateral compliance and low-mass de- 
2. Ceramic element gives flat response (see curve ( P 
sign give superior tracking, low wear ' 
requires no preamplification or equaliza . , 

Richmond, Va 


tion. No deterioration problems as with other Needles snap in, snap out easily 
SIMPLIFIED CONVERSION 


Tap the Huge 45 RPM Changer Market! Dear Baltes 


I have read the article 
Install this new Sonotone IP, and give your customers exciting, true, wide 630 type receive) (Septet 


range response. At one stroke, you make a good sale, cut installation time, and cannot see how you just 
co ate ) ‘rslo wher 
avoid probl ms found with other types ol cartridges and build your re pula- omplicated conversion , 
can be done 0) mue h Ca ‘ 
converted everal of the 
advantages this 1P gives you! With sapphire, $7.50; with diamond, $25.00 the 


tion for quality work and professional advice. No other cartridge has all the 


following, much sim} 
1. Remove V104, T1111, V 
and associated circuitry 
1 oe a, 2 2 > ieee Set eer FP 2. Install a_ pickoff 
4 A. a hil al re 3 ‘ oh ad 6AL5S video ones tor te 
' ae atom a ar P V106 (Meissner 20-1004 
Install a 4.5-me coil in 
of V106 (Meissner 16-344 
alent) 
1. Replace T113 with a 4 
(Meissner 17-1022 or equivalet 
5. Align sound channe 
FREDERICE 


(This will work in m«é 
ELMSFORD,N. Y. strong signal areas with re 


in sensitivity and noise 


Write Dept. CE-115 for free Phono Modernization Manual Editor) 


RESPONSE 30-15,000 + 3 DB! 
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the only COMPLETE 
catalog for everything 


1956 wx ALLIED in TV, Radio, Hi-Fi and 


Industrial Electronics 
324-PAGE ELECTRONIC SUPPLY CATALOG 





send for it today 


Get ALLIED’s 1956 Catalog—it’s complete, 
up-to-date—324 pages packed with the 
world’s largest selection of quality electronic 
equipment at lowest, money-saving prices. 
Select from the latest in High Fidelity systems 
and components; P.A. systems and accessories; 
recorders and supplies; TV tubes, antennas 
and accessories; Amateur receivers, 
transmitters and station gear; specialized 
industrial electronic equipment; test 
instruments; new build-your-own kits; huge 
listings of parts, tubes, transistors, tools, 
books—the world’s most complete stocks of 
quality equipment. Get every buying 
advantage at ALLIED: fastest shipment, 

expert personal help, lowest prices, 

assured satisfaction. Send today 

for your FREE copy of the big 1956 

ALLIED Catalog. 


@ AN TV & Radic Parts » All Electron Tube Types 
© Test & Lab Instruments —_¢ High Fidelity Equipment 
© Latest Build-Your-Own Kits © Recorders & Supplies 

Ne oo) © P.A. Systems, Accessories © Amoteur Station Gear 
o @ TV Antennas, Accessories © Tools and Books 
© Equipment for Industry 


fa Send for the 
leading Electronic 


ALLIED RADIO Supply Guide 


World’s Largest Electronic Supply House mpeg, 
ALLIED RADIO CORP., Dept. 2-1-5 
100 N. Western Ave Chicaae BO. Illinois 


EASY-PAY TERMS HI-FI SPECIALISTS 


Use our liberal Easy Payment To keep up with the latest and 
Plan—only 10 down, 12 best in High Fidelity, look to 
months to pay no carrying ALLIED. Count on us for all 
charges if you pay in 60 days the latest releases and largest 
Available on Hi-Fi and P.A stocks of Hi-Fi equipment. W« 
units, recorders, TV chassis specialize, too, in TV supply 
test instruments, kits, Ama and are foremost in the field 
teur gear, et« of Builders’ Kits 


ultra-modern facilities for the FASTEST SERVICE IN ELECTRONIC SUPPLY 


aD EEE. Aen ae 
— 1 | 
——-—_-.~ as — : 


NOVEMBER 75 


[|] Send FREE 











lvE. PICKUP 


THE 


the first really new pickup in a decade 


The FLUXVALVE is made by perfectionists — for 
perfectionists. Literally the cartridge of the future, its 
unique design meets the demands of all presently envi- 
sioned recording developments, including those utilizing 
less than 1 mil styli 


There is absolutely nothing like it! 


The FLUXVALVE Turnover Pickup provides the first 
flat frequency response beyond 20k¢! Flat response as- 
sures undistorted high frequency reproduction—and new 
records retain their top “sheen” indefinitely, exhibiting 
no increase in noise... . Even a perfect sylus can't pre 
vent a pickup with poor frequency characteristics from 
permanently damaging your 


wide range’ recordings. 


With this revolutionary new pickup, tracking distortion 


record and stylus wear are reduced to new low level 


The FLUXVALVE will last a lifetime! It is hermetically 
sealed, virtually impervious to humidity, shock and 


wear... with no internal moving parts. 


The FLUXVALVE bas 
easily replaceable styli 
The styli for standard 
and microgroove 
record-playing, can be 
inserted or removed 


without use of tools 


For a new listening experience, ask your dealer to demonstrate the new FLUXVALVE 
...words cannot describe the difference... but you will hear it! 


PICKERING & CO.,INC..  oceansice, nv. 


PIONEERS IN HIGH FIDELITY 


“G or lbose whe can heur\lbe dfffrence 


» « Demonstrated ond sold by Leading Rodio Parts Distributors everywhere. For the one nearest you and for detailed literature; write Dept. W-9 
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Never before —an antenna ~ AQ 
with such utterly... 





Channel Master's. 
trigger-fast 
Snap-Lock Action. 








/ AA 


front-to-back ratios 


Low Band: from 2051 to 50:1 relative VOLTAGE 
Pe eS 6 TT 
(2500:1 relative power) 








High Band: up to 13:1 relative VOLTAGE 
(169:1 relative power) 


Knocks out venetian blinds and 
co-channel interference! 


Channel Master’s new “K.O 
ratios ever recorded for any TV 
“K.O.” actually sets up an INVISIBLE BA 
vailable 3 ways! signals eas ‘in the rear. Work 
Broad Band model—mode! no.102: supreme efficiency on both VHF band 
: (includes HI-LO Matching Harness) _ REJECTS rear signals, preventing venet 
» \Low Band only—model no.1026 | other picture problems caused by « 


High Band only— 
- Pa) baal a Spectacular High Gain! 





Full descriptive titerature evail 
les a 3 ama ia 


Low Band, 7 to 9 DB, singh 
8.5 to 10.5 DB, single bay. True Yag 
combined with completely independ. 


Low Band operation for max 


A GIANT FOR 


iTSaerzce |! 


i -)[-)e)alelal-me-lell-lalet-mm e)gelelelel-t-mn-la 


Taal ole)m¢-lal amal-ayy 


At Bell | 
often truitful 


line of re- 


field 


iboratori one 


the bulky 


search | n man metally 


Late t exampl is the licon powcl | 
n 


rectifier shown abo 


inal 


Product of o1 economicall 
conductor which earl 
ind the Bell Solar Batte in 


tifier great] duces the 


transistor television 


ae h 1i¢ 
Bell 


much research 


the new I 
sive of equipment nee led te produ ( ‘Thu 
lar ( 


smaller than a tubs tifer 


direct curre! 


of equal lephons 


] 


performance and it does not require 


BELL TELEPHONE 


IMPROVING TELEPHONE ERVICE FOR AMERICA PROVIDES 


CAREERS 


18 


FOR CREATIVE MEN IN SCIENTIFIC AND 


a-londhal-ie 


rectine! 


thy Bell S\ 
tifier will supply 


and 


UW hile 


TECHNICAL FIELOS 


coolin equipment ¢ f other 


m the new rec- 


ct current more 


fol | ph at ill 
can also be adapted to important 1 
compute! 

militar 
lelephone Lal 


continu to imp 


other 


it help 


vital to the nation. 


LABORATORIES 


Above, new rectifier (held ir 
comparable tube ifier and it 
rear. Mounted on a cooling plate 
new rectifier an @asily supply 

current at 100 volts, that is 100% 


power 350 telephones 
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1 Will Train You at Home 


sae for Good Pay Jobs, Success in 


National Radio 
Institute 
Washington, D.C 
40 yeas of success . a 
training men of 


home in spore time 


I'll Prove It Is Easy And To See Equipment | Send You 
Practical To Learn At Home. For Practical Experience... 
Sample Lesson FREE. Get Illustrated Book FREE. 


Practice Broadcasting Practice Servicing 
- withEquipment!Send withEquipment!Send .—' 


{ it home for coniid 
ys and a brighter power come from km 
{my (Communica from experience N 
send you kits of place of PRACTICAL EXPE! 
low-power Broad That's why NRI training 
hown at the LEARNING BY DOIN‘ 

i use it to get practical parts | furnisl build 
experience performing procedures common to Radio and’ 
demanded of Broadcasting Station my Servicing ( 

Operators. An FCC Commercial modern Rad hown 
Operator's License can be your build a Mu 
ticket to a better job and a bright ing experimer 
future; my mmunications Course im tarting 
ining you need to rolling All 
Mail card below keep. Card b 

:m wok other valuable howing other 
u build. Get FREE Judge for 
8 i 


learn at home in your sy 


VETERANS ® C004 * See Other Side 


Fee ee Se SS SS SS SF SS SS SF SF SF SF SS SSF FSF 8 SOS See 


Get My SAMPLE LESSON and “' °!! ane mai’ 
64-Page Illustrated Book gu 


— 


This card ent 
5 


Television Is Growing Fast 


3 
4 
a 
) 
) 
i 
4 
) 
) 
) 
Making New Jobs, Prosperity 1 NO STAMP NEEDED! WE PAY POSTAGE 
! 
) 
4 
) 
i 
i 
' 
i 
) 
i 


shows how u learn Radio-Television a 
alao receive my 64-page Hook How I 
in Radio-Television Mail card now! 


Mr. J. E. SMITH, President 

National Radio institute, Washington 9, D. C 
Mail me la und Book How He 

Televisior . halesr 4 | 


More than 30 million homes now have Television sets 
ind thousands more are being sold every week. Well 
trained men are needed to make install, service TV sets 
ind to operate hundreds of Television stations. Think of 
the good job opportunities here for qualified technicians NAMI 
operator ete If our voking tor pportun get 
started now ke arning Radio-Television at home in spare ADDRES! 
time. Cut out and mail postage-free card. J. E. Smith 
President, National Radio Institute, Washington, D. ¢ 


Over 40 year experiem training men a 


cITry 


VETS Waischerge 





Pra in hy 


Train at Home To Jump Your Pay 
asaRADIO-TY Technician 


4. &. Smith, President 


Get a Better Joh—Be Ready for a Brighter re im wre momen sm peblndes 


e e e below were not born successful. Not so 

Future in America’s Fast Growing Indust I FAP 

g ry reading my ad! They decided 

Ir sining PLUS oppo if ‘ Use of Aviation and Police Radio. Mier the should KNOW MORE so they 

F . ‘ . . could EARN MORE so they acted 
PERFECT COMBINATION for job « Wave Relay, Two-way Kadio communica Mail card below now. 

curity, good pa dy cemen wi 1 Limes ion for Dus taxis, trucks 8 expand 


ire g d he iined man math the ing. New uses for Radio evision pr 


prin 
HETTER VAY GkeT! PROMOTED. ciples coming in Industry rvernmen 
When jobs are scarce he trained man en- Communications and Homes 
joys GREATER SECURITY. NEI train 
~ beter My Training Is Up-to-Date Lots of Now TV 
things of life Spore-Time Jobs Trouble Shooter 
HRadio-Tel 7 ‘ . , You Learn by Doing “I do a lot of spare 
er nial ve wepeadie rye PROF tee y : time Radio and TV 
field. Even without Telev Kadio is Get the benefit of our 40 years’ experience servicing. It was fun 
bigger than ever before, Ove 000 Radio training men. My well-illustrated lessons earning and I Gout 
BHroadcaasting Stations on the more than give you the basic principles you must have you.” B. Goede, Piain- 
115 million home and Automobile Hadios to assure continued success. Skillfully de view, Minn 
are in um Television Hroadcaat tations veloped kits of parts | furnish “bring to 
extend from coast to cos ov t ov life the principles you learn from my Engineer with WHPE wari Course 
10 million Television set ‘ lessons. Read more about equipment you Thanks to NARI. I Can't Be Beat 
operated a successful 


r t? 


ing can help assure more { } 


Over 400 Television stations are on the get on other side of this page Radio repair store 
ind there e channels for hundreds mo More and more Television information is Then I got a job with 


t ‘ to courses. The i WPAQ and bow am an 
wing added m ur Che equipment caine snd O08 OE PR 
V 


I furnish students gives experience on W. Workman, High 
Start Soon to Ma e cireuits common to BOTH Radio and Point, N. ( 
Television 
Quit Job for Extra Money 


10 to 15 a Week | oy tener sey! EN Serra (Oy aries 


time. I love my 





id at the right how fellows who acted and am doing ri 


_— 
Extra Fixing Sets “ths bette things of a, nae 
to get the better things of life are making { ] William F. Kline, Cin- _ 
- 2 , 


cinnati, Ohio 


now. Read how NRI students ear 
$10, $15 a week extra fixing Radios in 


spars time starting soon after «nrolling” My Training Leads to Jobs Like These 


Pensacola 


eee yw tae Then take the next step—ma BROADCASTING: Chief Technician, Chief Operator, Power Monitor, Re 

You take absolutely no risk. I even pay cording Operator, Remote Control Operator. SERVICING: Home and Avto 

postage. I want to put an Actual Lesson in Radios, P.A. Systems, Television Receivers, Electronic Controls, FM Radios IN 

your hands to prove NRI home training is RADIO PLANTS: Design Assistant, Transmitter Design Technician, Service 

io a ee oo EE TY thanager, Tester, Serviceman, Research Assistant. SHIP AND HARBOR 

Radio-Television,’’ because it tells you about RADIO: Chief Operator, Assistant Operator, Radioctelephone Operator 

Keep your job while training. Many my 10 youre of wwaceng oe oe ee GOVERNMENT RADIO: Operator in Army, Navy, Marine Corps, Coast 
NRI students make $10, $15 and more a Pel sistas iol enneetenith ‘ Y ond on " - Guard, Forestry Service Dispatcher, Airways Radio Operator, AVIATION 
week extra fixing neighbor Kadios in NRI training for as little as $5 a ‘neath RADIO: Piane Radio Operator, Transmitter Technician, Receiver Technician 
spare time, starting a few months after Many graduates make more than the total Airport Transmitter Operator. TELEVISION: Pick-Up Operator, Voice Trans 
rag oh in becoming successful J. E. Smith, Presi 
dent National Radio Inatitut« Wash Operator, Receiver Serviceman 


enrolling The da ou enroll | start 
mitter Operator, Television Technician, Remote Contro! Operator, Service and 
you how to fix set Maintenance Technicien. POLICE RADIO: Transmitter 
build with parte | furnish help 


and correct troubl 


SEE OTHER SIDEJ = BATT TH AXY0) 
H and 64-Page 4 





FIRST CLASS 
Permit No. 20-R 
(Sec. 34.9, P.L. & R.) 
Washington, D.C. 











BUSINESS REPLY CARD 


No Postage Stamp Necessary If Mailed In The United States 








ee ee ee ee Have Your Own Business 


Many NRI trained men atart 
their own successful Radio- 
Television sales and service 
business with capital earned in 
spare time. Joe Teaven, a grad- 
uate of mine, in Asbury Park, 
N. J., writes: “I've come a long 
way in Radio and Television 
since graduating. Have my own 
business on Main Street 


NATIONAL RADIO INSTITUTE 
16th and U Sts., N.W. 
Washington 9, D. C. 



















































































































POPULAR BASIC MANUALS 


Basic Radio Manual. A comprehensive train- 
ing guide, outlining step-by-step a 36-Les 
son Course on Basic Radio accompanied by 
a practical Shop Project section devoted to 
actual job projects that implement the les 
sons and clearly translate theory into prac 
tice. 248 pages, 8% x 11”, illustrated 
Order ED-1 $5.00 
Basic Electricity Manual. A complete training 
course covering basic theory, terms, laws, 
circuits; includes magnetiam, motors, trans 
formers, lighting and many other subjects, 
supplemented by inexpensive projects which 
demonstrate theory in action. 264 pages 


8% x 11”. Order ED-12 











HANDY SERVICE GUIDES 


Radio Receiver Servicing, A book on practical 
radio receiver servicing covering such basic 
troubles as dead set, weak set, intermittent and 
noisy sets, etc. 192 pages, 54% x 8'4” 

Order R&S-1 $2.50 
AM-FM Servicing Short-Cuts. Describes actual A M 
and FM service case histories; shows practical 
ways to solve similar troubles inany AM or FM 
receiver. 152 pages, 544 x 84". Order RK-1 $1.50 
Radio R i Tube Repl Guide. Shows 
where to replace each tube in 5500 receivers 
made from 1938 to 1948. 196 pages, 5% x 814” 
Order TP-1 $1.25 
Dial Cord Stringing Guide. Vol. 4. Shows correct 
way to string dial cords in radio receivers made 
from mid-1951 through 1953. With index. 96 
pages, 54% x 8%”. Order O0C-4 $1.00 
Vol. 3. Covers receivers produced from 1950 
through mid-1951, and T'V-radio receivers from 
1946 through mid-1951. 96 pages, 544 x 8%” 
Order O0C-3 $1.00 
Vol. 2. Covers receivers produced from 1947 
through 1949. 96 pages, 544 x 814”. 

Order OC-2 $1.00 
Vol. 1. Covers receivers produced from 1938 
through 1946. 112 pages, 544 x 84” 

Order OC.-1 $1.00 


AUTO RADIO SERVICE MANUALS 


Vol. 4. Covers 41 chassis (48 models) produced 
during 1953. 288 pages, 8% x 11” 

Order AR-4 $3.00 
Vol. 3. Full service data on 47 chassis (80 models) 
used in 1950, 1951 and 1952 auto radio receivers 
288 pages, 84 x 11”. Order AR-3 $3.00 
Vol. 2. Covers 60 chassis (90 models) used in 
1948, 1949 and 1950 auto radios. 288 pages, 
8% x 11". Order AR-2 $3.00 
Voi. 1. Covers 100 auto radio models made from 
1946 to 1949 by 24 manufacturers. 396 pages, 
8% x 11”. Order AR-1 $4.95 


COMMUNICATIONS RECEIVERS 


Vol. 2. Full analysis of 26 popular communica 
tions receivers made during recent years. 190 
pages, 844 x 11”. Order CR-2 $3.00 
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look for them on the Howard W. Sams "Book Tree’ 


STAY AHEAD IN ELECTRONICS! 


these SAMS BOOKS show you how 


displayed at your Electronic Parts Distributor 








INVALUABLE, AUTHORITATIVE 
TELEVISION BOOKS 


Color Television for the Service Technician. Written 
to prepare the service technician for the day 
when he will be installing and servicing color 
TV equipment. 116 pages, &'4 x 

Order $C-1 $2.50 
Analyzing and Tracing TV Circuits. A book which 
presents a new approach to the problema of 
television servicing. 164 pages, 844 x 11” 


Order JA-1 $3.00 
TV Service Data Handbook. A compilation of the 
most frequently needed charts, tables, and for 
mulas as required in ‘I'V servicing and installa 
tion work. 112 pages, 544 x 8'4”" 
Order 38-1 $1.50 
TV Servicing Timesevers. This handy reference 
summarizes many service techniques found 
profitable from actual servicing experience. 124 
pages, 544 x 844". Order JC-1 $1.50 
Fundementals of Color Television. A complete and 
up-to-date explanation of Color TV written in 
a simple style to give the reader a clear under 
standing of the subject. 224 pages, 554 x 844” 
Order BA-1 $2.00 
Telecasting Operations. The only complete cover 
age of every phase of Telecasting em theory 
through equipment, operation, maintenance, 
production —indispensable to anyone interested 
in Telecasting. 600 p., 6 x 9". Order OH-1 $7.95 
Photofect Television Course. Gives a clear, com 
plete understanding of TV principles, operation 
and practice. 208 pages, 84 x 11” 
Order Tv-1 $3.00 
TV Servicing Short-Cuts. Describes actual TV 
service case histories; shows how to solve similar 
troubles in any receiver. 100 pages, 554 x 84% 
Order TK-1 $1.50 
TV Test Instruments. Tella how to operate each 
test instrument used in TV service work. 175 
pages, 844 x 11”. Order TN-1 $3.00 
UHF Antennas, Converters & Tuners. Covers all 
antenna types, transmission lines and match 
ing networks. UHF converters and tuners, 136 
pages, 54% x 844". Order UHF-1 $1.50 
Servicing TV in the Customer's Home. Short-cut 
methods for repairs in the field. 128 pages, 
54% «x 84%”. Order TC-1 $1.75 
Making Money in TV Servicing Tella how to set 
up and operate a profitable TV service business 
136 pages, 51% x 844". Order MM-1 $1.25 
Pay As You See TV. A clear exposition of the 
facts that are of vital interest to everyone con 
nected with the television industry. Four in 
formative chapters present the case for this 
significant new development in TV entertain 
ment. 96 pages, 5'4 x #44". Order KA-1. $1.50 
TV Tube Location Guides: Vol. 5. Shows tube posi 
tions and functions in hundreds of T'V receivers 
Helps quickly locate faulty tube. 200 pages, 
4” 





54%x8 Order TGL-5 $2.00 
Vol. 4. Covers receivers produced in 1952-1953 
192 pages, 5% x 814”. Order TGL-4 $2.00 
Vol. 3. Covers receivers produced in 1951-1952 
192 pages, 5% x &'4". Order TGL-3 $2.00 
Vol. 2. Covers receivers produced in 1950-1951 
208 pages, 544 x 844”. Order TGL-2 $2.00 


Vol. 1. Covers receivers produced in 1948, 1949 
1950. 208 pages, 5'4 x 844". Order TGL-1 $2.00 








Atomic Radiation, Detection and Measurement 


This book covers the information necessary for 
a basic understanding of nuclear science and 
its applications. The service technician will be 
particularly interested in those chapters dealing 
with the circuitry and operation of the many 
types of detection devices, in case he is called 
upon to service these units. 200 pages, 5% x 
6'4". Order ADR-1 $3.00 


AUDIO PUBLICATIONS 


Recording & Reproduction of Sound. Oliver 
} e we ‘ 






pages, 6x 9". O RR-2 


Audio Amplifier Service Manvels. Vol. 5. ( er 
amplifier 12; tom tun 
er made d j } page 
| On AA.5 $3.95 
Vol. 4. ¢ ‘ tuner made 
during J me 4 x il 
Order AA-4 $3.95 
Vol. 3. Cove tuners made 
during ) 
Order AA-3 $3.95 
Vel. 2. Cover ‘ tuners made 
during 104 
Order AA-2 $3.95 


RECORD CHANGER MANUALS 


Vel. 6. Covers 14 f e recorders and 
6 changers manuf 53 and 1954 
with complete ind x manuals of 
the Series 48 pag 

Order CM-4 $3.00 
Vol. 5. Covers ta manufac- 
tured during 144 «x 11" 
Order CM $3.00 
Vol. 4. I ‘ era and re 
corders mad 4 x il 

Order CM-4 $3.00 
Vol. 3. Cover i4 e in 1949 and 
1950. 288 page ' CM-3.. $3.00 
Vol. 2. Covers 45 1948 and early 
1949. 432 page : Order CM-2 $4.95 


COYNE AND BOYCE BOOKS 


Distributed by Howerd W. Sams & Co., Inc. 


68.) Radio & Electronics Handbook $4.95 
oB82 Video Handbook 5.95 
crs.! TV Servicing Cyclopedia 5.95 
cr6.2 industrial Electronics 3.75 
crs-3 Latest Testing Instruments for Servicing 
Radio-Teievisior 3.25 
CT8-4 Practical Television Servicing and 
Trouble-Sheoting Manval 4.25 
crea.s Television and Radice Handbook 2.75 
crs.7 Transistors & Their Applications in 
Radio-Television-Electronics 1.50 
crs-8 Bigger Profits in TV 1.50 
CTB-11 Application of Radic & TY Principles. 3.25 
CTB-12 Radie-TV and FM Receivers 3.25 
CT8-13 Radice and TY Circuits 3.25 
CT8-50 5 Velume Set Complete of Applied 
Practical Radio-Television 15.00 
CTB.100 Technical Dictionary 2.00 
CTB-101 Electrical Trouble Sheeting Manvel 6.95 
CTB-102 Electrician's Handbook soe BO 


HOWARD W. SAMS & CO., INC. 
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e Order from your Parts Jobber today, org 
B write to Howard W ns & Co., Inc. 8 
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RECORD CHANGERS 


PHOTOFACT HELPS YOU SOLVE IT 


FASTER, EASIER, BETTER, MORE PROFITABLY / 


THESE GREAT FEATURES ARE EXCLUSIVE IN PHOTOFACT—THEY HELP 


THE WORLD'S 
FINEST SERVICE DATA 


PHOTOFACT Service Data is the 
only service information based 
upon first-hand examination 
of the actual production-run 
receivers and equipment, It is 
authentic, uniform data de- 
veloped through actual study 
and analysis by service engi- 
neers in the Howard W. Sams 
Laboratories, PHOTOFACT is 
the only data prepared from the practical 
point of view of the Service Technician, 


Thousands of Service 
PHOTOFACT daily for time-saving, 
boosting service operations. If 
never used PHOTOFACT, 
alized your full earning 
never given such complete customer 
satisfaction, So get the proof for your- 
self. Try PHOTOFACT— use it on any job. 
Your P Distributor has the Folder 
Sets you need for any of the 17,000 TV 
and radio receivers, changers, recorders, 
PHOTOFACT. Once you 
use this great service, we know you'll 
want the complete puororact Library. 


FREE Send for the PHOTOFACT 
CUMULATIVE INDEX \— 


Technicians use 
profit- 
you've 
ver re 

you've 


you've ne 
power 


arts 


etc covered in 


T'S VALUABLE! 


Send for it! Your guide te 

virtually any model ever 

fo come into your shop; 

helps you locate the 

proper PHOTOFACT 

Folder you nged to solve 

any service problem on 

any medel, Once you hove the 

make and chassis number, if takes 

just 60 seconds to find the appli- 

coble PHOTOFACT Folder. Send coupon now 
for your FREE copy of the valuable Cumulative 


Index to all the PHOTOFACT Folders you need. | 





EASY-PAY PLAN TO 
FIT YOUR BUDGET 
Ask your PHOTOFACT Distributor... he'll 


shew yeu how you can now own the 
PHOTOFACT Library through a unique 
Easy-Pay Plan that exactly fits your needs. 
Pays for itself as you EARN MORE. 











YOU EARN MORE DAILY, 


FULL SCHEMATIC 
COVERAGE 


1. Famous “Standard Notation” 


uniform symbols are used every 
schematic 


2. The same standard, uniforr 


layout is used for each schematic 


3. Diagrams are clear, large, 
easy to read, easy to handle 
4. Wave forms are shown right on the TV 
d 
schematics for quick analysis by ‘scope 
5. Voltages appear on the schematics for 
speedy voltage analysis 
6. Transformer lead color-coding is indicated 
9 
on the schematic 
7. Transformer winding resistances appear on 
the schematic. 
8. Schematics are keyed to photos and ports 


lists. 


FULL PHOTOGRAPHIC COVERAGE 


9. Exclusive photo coverage of all chassis views 
is provided for each receiver. 

10. All parts are numbered and keyed to the 
schematic and parts lists 

11. Photo coverage provides quicker parts iden- 
tifications and location. 


ALIGNMENT INSTRUCTIONS 


12. Complete, detailed alignment data is stand- 
ord and uniformly presented in all Folders. 
13. Alignment frequencies are shown on radio 
photos adjacent to adjustment number — adjust- 
ments are keyed to schematic and photos. 


HOWARD W. SAMS & CO., INC. 
| 


Howard W. Sams & Co., 
2201 E. 46th St., 


Inc., Dept. 2-L5 
Indianapolis 5, Ind. 


(_] Send FREE Photofact Cumulative index. 


HELP INSURE CUSTOMER SATISFACTION 


TUBE PLACEMENT CHARTS 
14. Top and bottom views are show 
is positioned as chassis would be 
back of cabinet 
15. Blank pin or locating key on e 
shown on placement chart. 
16. Tube charts include fuse locat 
service re. erence 


TUBE FAILURE CHECK CHARTS 
17. Shows common trouble sympt 
cates tubes generally respons 
troubles. 
18. Series filament strings are scher 
sented for quick reference. 
COMPLETE PARTS LISTS 
19. A complete and detailed part t 
for each receiver. 


20. Proper replacement parts ore 
is P p 

gether with installation notes where 

21. All ports ore keyed to the phot 


matics for quick reference. 


FIELD SERVICE NOTES 


22. Each Folder includes 
servicing in the customer's home. 


time-saving 


23. Valuable hints are given for quick 
pertinent adjustments. 


24. Tips on safety glass removal and cle 
TROUBLE-SHOOTING AIDS 


25. Includes advice for localizing 

curring troubles. 

26. Gives useful description of y 

unusual circuits employed in the receive 

27. Includes hints and advice for eact 

chassis. 

OUTSTANDING GENERAL FEATURES 
28. Each and every PHOTOFACT Folder, re 
gardiess of receiver manufacturer, is presented 
in a standard, uniform layout. 

29. PHOTOFACT is a current service 

have to wait a year or longer for the 
need. PHOTOFACT keeps right up with receive 
production. 

30. PHOTOFACT gives you complete 

on TV, Radio, Amplifiers, Tuners, Phonos 

31. PHOTOFACT maintains an ing 

bureav for the benefit of its customer 


HELPS YOU EARN MORE DAILY 


RADIO-ELECTRONIC! 


4 





NOW... RCA trains you at home 


to he an expert technician in... 


NOW THREE HOME STUDY COURSES | pre- 


pared by instructors of RCA Institutes, 
engineers from RCA _ Laboratories, and 
training experts of the RCA Service Com- 
pany. Clearly written... easy to understand 
the same high caliber instruction as given 
in the resident classrooms of RCA 
INSTITUTES. 
@ COURSE! RADIO-TELEVISION ELECTRONIC 
starts you from the ground up to a solid 
working knowledge of electronics. Without 
any previous experience, you get a thorough 
training in radio theory and servicing tech- 
niques for AM, FM, home and car radios 
plus an introduction to the fundamental 
theory and practices of television 
@ COURSE II—TELEVISION SERVICING pre- 


pares you to advance from radio into the 
expanding field of television servicing as a 
well-trained service technician. If you have 
completed Course I or are now working in 


® 


RCA INSTITUTES, INC. 


the field of radio or TV, Course II will show 
you the many special techniques of trouble 
shooting, aligning, checking, and repairing 
modern black and white TV sets 
NEW TV KIT AVAILABLE WITH ¢ RSI 
there is no better way to learn than by 
doing and RCA Institutes has developed a 
large-screen TV KIT available to home study 
students to build while taking Course II. It 
has the most modern up-to-date circuitry 
actually enabling you to apply at home all 
the latest servicing techniques. 
® COURSE Ii 
covers all phases of color servicing tech 
niques. It is a practical, down-to-earth 
course in color theory as well as how-to-do- 
it servicing procedure. A_ natural 
“up” from Course II or for those now 
employed in TV 
SINCE 1909, RCA INSTITUTES has trained 
thousands for successful careers in elec 


COLOR TELEVISION SERVICING 


move 


tablished 


oppor 


tron 
their own f 
tunity 1 

uu pay 
for one 1 pro 
gress (throug oO StS are 
amazingly tow ( j iT i oupon 
P 
At 1 by the 
N. Y. State Educat 
recommended by 


ice OFganization 


SEND FOR 
FREE 
CATALOG 


RCA Institutes, Inc., Homes Study Dept. RE.115 

350 West Fourth Street, New York 14, N. Y 

Without obligation, send me FREE CATALOG on How 
in Radio, TV and Electronics. No salesman will call 


Name 


Address. 


A SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET. NEW YORK 14, N.Y. 
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Please Print 





What is 
the best 
amplifier ¢ 


T HAT’S simple. The one that gives you the Power bandwidth naturall nereases. More 
least distortion at high frequencies. Or put it distortion-free power becomes available at 
this way: an amplifier with Unity Coupling. higher frequencies. Which, of course, is ex- 
fecause with Unity Coupling, transformer- actly what you're after. 


‘ i se distortion just can’t hs , we. 4? 
caused impulse distor just car happen. That's the logic of it but even more con- 


? vincing is the listening. National’s Horizon 


And which amplifiers have Unity Coupling 
That's simple, too, National’s Horizon 10 and amplifiers can be found ot at authorized 


Horizon 20 National Company full-line distributors. 


You know what makes a conventional ampli- SPECIFICATIONS 








her ound ‘raw”’ espec ally at higher Ire- HORIZON 20 HORIZON 10 
quencie even though its harmonic distortion 





Harmonic Less thon . j Less than 5% at 
may be rated low? It’ hecause the output Distortion output « ) ‘ rated output of 


) watts 


transformer has to function as a coupling 





. ‘ ’ Not + P 
de vice between output tube Intermodula more than 
tion Distortion | oa 2% at 10 watts 





. Horizon 16 
jut with a National Horizon, no rawness— Frequency 20. ’ 20 cps — 20 ke 


ever. Unity Coupling takes over. Output Response Ocps ) t 1 db 


transformer merely provides an impedance Power 20 d 20 cps mee 2S 


Response | ‘ t 2 db 





match between tubes and load 





So, impedance ratio of output transformer is Sensitivity » volts for 20 watt 5 volts for 10 


ovtput watts output 














lowered, leakage inductance cut way down. 





Horizon 20, 20 watt 


Juntdl 0 lenovo e 7hee hl 
for full specif 

Authorized full line National Company ; nm NATIONAL 

distributors are identified by this sign R 61 SHERMAN 


Manufacturers of high-fidelity record changers, AM/FM tuners, 
preamplifiers, amplifiers, and speaker systems 





Prepare for a Good Paying Job —Or Your O 





“| Will Train You at Home in 


# RADIO-TELEVISION 


On Liberal No Obligation Plan!” 








New Equipment! New Lessons! Enlarged 

Course! The true facts are yours in 1 

big new catalog YOURS FREE 
JUST MAIL COUPON! 


4 
f I can train and prepare you in as little as 


10 months to step into the big opportunity 

Radio-Television service field. Train without 

signing a binding contract . . . without obli- 

gating yourself to pay any regular monthly i, <a 
amounts. You train entirely at home in spare President, Sprayberry 

hours ... you train as fast or as slowly as Academy of Radio 

you wish. You'll have your choice of THREE SPRAYBERRY TRAINING 
PLANS ... planned for both beginners as well as the more experienced 
man. Get the true facts about the finest most modern Radio- Training avail- 
able today .. . just mail the coupon for my big new 56 page fact-filled 
catalog plus sample lesson—both FREE, 


Train the Practical Way—with A 


My students do better because I train both the mind and the hands. Sprayberry 
Training is offered in 25 individual training units, each includes a practice giving 
kit of parts and equipment . . . all yours to keep. You will gain priceless practical 
experience building the specially engineered Sprayberry Television Training Re- 
ceiver, Two-Band Radio Set, Signal Generator, Audio Tester and the new Spray- 
berry 18 range Multi-Tester, plus other teste units. You will have a complete set 
of Radio-TV test equipment to start your own shop. My lessons are regularly 
revised and every important new development is covered. My students are com- 
pletely trained Radio-Television Service Technicians 





NEWEST See for Yourself... Make Your Own Decision 
DEVELOPMENTS ... Mail Coupon Today! 


Your training The coupon below brings you my big new catalog plus 
covers U H F, Color an actual sample Sprayberry Lesson. | invite you to read 
Television, F M, the facts to see that I actually illustrate every item 
Oscilloscope 
Servicing, High 
Fidelity Sound 
ond Transistors, 


I include in my training. With the facts in your hands 
you will be able to decide. No salesman will call on you 
The coupon piaces you under no obligation. Mail it now, 








today, and get ready for your place in Radio-Television 


SPRAYBERRY ACADEMY Ol! ADIO 


111 North Canal Street, Dept. 20-E Chicago 6, Illinois 


oo nar ee Mail This Coupon For Free Facts and San | Lesson | 


SPRAYSERRY ACADEMY OF RADIO 
Dept.20-£,111 N. Canal St., Chicago 6, Ill. 
Please rush all information on your ALL-NEW Radio-Tele- 
vision Training Plan. | understand this does not obligate me 
and that no salesman will call upon me. include New Cate- | 
leg and Sample Lesson FREE 
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AR-1 
The completely AUTO- 
MATIC rotor, powerful 
ond dependable, with 
o modern design cab- 
inet, Uses 4 wire cable. 





AR-2 
Completely AUTOMATIC 
rotor with thrust bear- 
ing. Handsome cabinet, 
uses 4 wire cable. 





Here is the completely 
AUTOMATIC version of 
the famous TR-2 with ali 
the powerful features 
that made it se famous. 





TR-2 
The heavy-duty rotor ; 
with plastic cabinet fea =~ 
turing “compass control” 
illuminated perfect pat- 
tern dial, Uses 8 wire 
cable. 


CORNELL-DUBILIER 


SOUTH PLAINFIELD, N. J. 


TR-4 
The heavy-duty rotor 
complete with modern 
cabinet with METER 
control dial. Uses 4 
wire cable 





TR-11 


The ideal budget all- 
purpose rotgr with new, 
modern cabinet featur- 
ing meter control dial. 
Uses 4 wire cable 





TR-12 


A special combination 


value consisting of com 
plete rotor with thrust | 


bearing. Handsome 


modern cabinet with 
meter control dial, uses 


fa 


“= 


4 wire cable. 4e 


THe RADIART corp. 


CLEVELAND 13, OHIO 


RADIO-ELECTE 





ALLIED’S own KNIGHT etectronic kits... 


Get the most for your money in ALLIED'S KNIGHT 
Test Instrument Kits. Have the lab precision quality, the dependable 
accuracy, the professional styling you want—and SAVE MONEY. 
KNIGHT Kits ore the last word in electronic design and the easiest to build. 
Instruction manuals are a marvel of simplicity and clarity for 
quick assembly without guesswork. You need only a soldering iron, 
screwdriver and pliers to assemble and own these professional 
quality instruments. Build one and you'll want to own 
more of these fine matched units. 


ALLIED —the reliable name in Electronics —gives you 
the greatest value for your test instrument dollar in KNIGHT Kits. 


KNIGHT PRINTED CIRCUIT 5°° OSCILLOSCOPE KIT 
Model F-144 New wide-band, full- ” Oncilloscope 


ymmmercially-wired ‘scopes costing seve 
00 Worcs and exclusive laced wiring harne 

& Ideal for the professional Laboratory, f 
applications. Has 6 times the usual swee; 


in frequencies as high as % me. Vertical re 
12 months + Ldb at 3.58 me idb at 5 me. High ver 
to poy inch. Input capacitance 20 mmf. Outstand 
balance and horizontal inputs ind anode provider 
push-pull vertical and horizontal amplifiers 
ful square wave response; frequency-compensated iny 
intensity modulation; one volt peak-to-peak voltage calil 
blanking circuit to eliminate retrace lines; DC position 
parts, ready for easy assembly. Handsome profe 
panel, Shpg. wt., 40 Ibs 
Model F-144. Knight Printed Circuit Oscilloscope. Ne $69.00 
Model F-148. Demodulator Probe. Net $3.45 
Model F-147. Low Capacity Probe. 12 mmf. N $3.45 


BUY WITH CONFIDENCE 
BUILD WITH CONFIDENCE 


KNIGHT Kits are engineered to bring you the latest advonces 

in electronic instrument design. The use of premium quality 

componcate oxnuven Shesivie dopendabiy. EXCLUSIVE ALLIED EXCLUSIVE ALLIED 
KNIGHT Kits are designed for easiest assembly. It’s just like “KING -SIZE” DIAGRAMS “SPOTLIGHT” PICTORIALS 
having a good instructor at your side. Diagrams are duplicated in Special two-tone treatment 


large wall size to hang con makes it easy for you to spot 
You and ALUED are a team. ALLIED stakes its 30-year it. veniently over your work the circuit you're working on, 


You Helps you see and understand separates it from work you've 
reputation in the Electronics field on your complete success the finest details clearly and already completed. ‘You al- 


and satisfaction. easily ways know where you are,” 





All Prices Net 
FOB Chicago 


KNIGHT PRINTED CIRCUIT VTVM KIT 
Medel F-125 New extremely stable, his 


EASY se ai . eer home g iwiring —« 
PAYMENT TERMS s24%: scanned aipianiea oan 


P seal Gals too Dan und ‘T'V 
if your total Kit order 's ey a ee yn te toy Hee 
over $45, take asves 1000 mega; db acale 10 to 4 Uses 

f ovr liberal Time 1% precision resistors. Balanced -bridge 
tage sacl only awitching to any range without 
Payment Plan— 200 microamp movement. Polarit 


10% down, 12 full ance, 11 megs. Complete kit, rea 


Write for Model F-125. Knight Printed ( 
months to poy: Medel F-126. Hi-Voltage Pr 
e plication form. . 50,000 Volts. Net 
? Model F.127. Hi-Frequency Prot 


250 me. Net 
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BUY WITH CONFIDENCE 


e Advanced Electronic Design 

e New Printed Circuits 

«@ Easy-View, Hi-Legibility Panels 
peatame Professional Streamlined Styling 
TUBE TESTER Matched Instruments 


Premium Quality Components 


$9975 


KNIGHT EASY-TO-BUILD TUBE TESTER KIT—OUTSTANDING VALUE 


Expertly designed, up-to-date, ideal for the laboratory or service shop. Remarkably low $ 65 
priced, yet it offers high accuracy, top versatility and convenience. Feature Vv on 


testing 600-ma tubes, roll-chart data for all popular series-string types. Tests 4 


Model F.119 


large, regular and miniature types, octals, loctals, 9-pin miniatures and pilot 
open, short, leakage, heater continuity and quality (by amount of cathode « 
square meter with clear “GOOD-?- KEPLACE” scale. With line-voltage ind 
adjuat control, Choice of 14 filament voltages from 65 to 117 volte. Blank 
type tubes. Universal.type selector switches for any combination of pin connec 


unit, 10-lever function switch simplifies assembly. Iluminated roll chart lists o Mt KNIGHT CAPACITOR COBCKER KIT 
types. Complete kit, ready for easy assembly. Shpg. wt., 14 Iba ‘Tests capacitors while they are 
Medel F-143. Counter type Knight Tube Tester Kit. Net only circuit! Saves time and trout 
Medel F.142. As above, but with carrying case. Net only button and the “magic eye 
Medel F.141. TV Picture Tube Adapter for above. Net only opens and shorts. Checks 
coupling and filter condensers { 
2000 mfd, even when the cap 

i” wired with a resistance = I 
Capacitors between .1 mfd and 
be tested even when in parallel w 
as low as 2 ohms. Housed in the | 
atyled Knight Kit case, sturdy 
wrinkle finish with gray control ; 
kit, ready for easy assembly. Shps 
Model F-119. Knight Capacitor Che 
Net only 


Model F-124 


KNIGHT KNIGHT $ 75 
20,000 OHMS/ VOLT VOM KIT 1,000 OHMS VOLT VOM KIT > 


Medel F-140 Outstanding quality and per Model F-128 Exceptional accuracy and ver- 


formance atextremely low cost satility at amazing low coat < 
32 ranges: full vision Ideal for service shop, lab anc 
596° 1 pemorkadgregy fe Ape = s]4” Deustur ane. Uone 410° exter KNIGHT 
(400 microamp movement) RESISTOR- CAPACITOR TESTER KIT 


deflection, 50 microampere with separate scales for AC 
voltage and current, DC voltage and cur This new highly accurate tester meets t! 
sistance on DC; front panel ‘zero adjust” rent, decibels and resistance 38 ranges in ical requirements of lab and serv 
Single awitch selecta function and range elude: AC, DC and Output volts, 0-1-5-10 Measures capacitance and resistan« 
Range: AC, DC and output volts, 0-2.5, 10-50 50- 100-500-5000 (1000 ohma/volt sensitiv 
250-1000-5000; Resistance, 0-2000.200.000 ity); Resistance, 0-1000-100,000 ohms and 
pA 0-1 meg.; Current, AC or DC, 0-1-10-100 
ohma and 0-20 meg.; DC ma, 0-.1-10-100; ma and 0-1 amps; Decibels 20 to + 69 
DC amps, 0-1-10; Decibels WO to + 63 in 6 ranges. Uses 1°) precision resistors a 
in 6 ranges. Uses precision | multipliers 3-position function switch and 12-position eye” for correct dial setting. Measures 
Complete kit with bakelite case, batteries range awitch. Complete kit with Bakelite factor from 0-50 I Tests capacitors . 
and test leads. Shpg. wt., 5 Ibe case, battery and test leads. Shpg.wt., 2's |be voltages applied. 5 test voltages: 50, 150 


350, 450. Capacity ranges: 10 mmf to .005 mfd 
Medel F.140. Knight 20,000 ohme/ volt Medel F.128. Knight 1,000 ohma/ volt 


: °** to .5 mfd, .1 to 50 mfd and 20 to 1000 mf 
VOM Kit, Net $26.50 VOM Kit. Net $14.25 Resistance ranges: 100 to 50,000 ohms and 


10,000 ohms to 5 megs. Accuracy, + 10 Auto 
matic discharge feature prevents after-test 
shock. Complete kit with Knight professional 
portable case. Shpg. wt., 8 ibe 


EASY PAYMENT TERMS: \f your total kit order comes to over $45, Medel F-124. Knight Resistor-Capacitor 


Tester Kit. Net onl $18.75 
take advantage of our liberal Time Payment Plan—only 10% down, 12 y 
ti months to pay. Write for application form. ne eeateny Canes pone 

ON NEXT PAGE 


sensitivity for 20,000 ohma/volt input re 


for opens and shorts in paper, mica and 
capacitors; shows power factor of elk 
Large dial shows capacitance and re 
a glance; balanced-bridge circuit 
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SAVE MOR 


KNIGHT LOW-COST RF SIGNAL GENERATOR KIT 
An extremely popular kit, noted for its wide range and exce ptional sta- Model F-145 
bility—saves you two-thirds the cost of a comparable wired instrument 75 
Delivers output on fundamentals from 160 ke all the way out . ‘ 10 me; $ 
useful harmonic output to 220 me. Ideal for aligning RF and stages 19 
troubleshooting. Also serves as a marker 


Features the famous Colpitts circuit 
rated over 100,000 microvolta 


and for audio equipment 
generator when used with any sweep generator 
for high accuracy with negligible drift. RF output 
400 cycles. Has built-in sine-wave audio oscillator 
10 volts. Jack for exter 
Complete kit with 


Output can be modulated at with 
output jack for 400 cycle output, Maximum audio output 
step and continuous-type output attenuators 
10 ibs 


nal modulation; 
professional portable case. Shpg. wt., 


Model F -145. Knight RF Signal Generator Kit. Net only $19.75 


All Prices Net FOB Chicago 


BUILD WITH CONFIDENCE , KNIGHT VISUAL-AURAL SIGNAL TRACER KIT 

e Crystal-Clear Instruction Manuals . heat pine yracs phe oh Model #-138 

e Exclusive “Step-and-Chek” : a ae $9375 
Building Method signal fron enna 

e@ Exclusive “King-Size"’ Diagrams — : 

eExclusive “Spotlight” Pictorials ‘\ ohm 


SAVE MONEY! Depend on ALLIED—the BS o 
* imctuct ' 
world’s largest Electronic Supply House eee aN 
get the most for your test instrument dollar cope or VI" 
Shpg. wt 


Model F.135. | 
Tracer Kit 


me 


KNIGHT AMPLIFIER KITS FOR HI-F| BUILDERS 


Model F-137 


KNIGHT AUDIO GENERATOR KIT 
Save money —have performance equal to instruments 
it many times the price! Provides an ideal audio fre oO 
quency source for checking audio circuits of amplifiers 1 —e HI-FI AMPLIFIER KIT 
_ other hi Sequipment ~¥ hecks speaker eempense Model $.234 Famous for wide reny 20. WATT HI-FI AMPLIFIER KIT 
requency range: 20 cps to mem 5 ranges Jutput and « 20n8e mM 
mooth odel $-750 ‘I 
voltage: 10 volts to high imp 1 db to 200 ke. Gen $ at ~ »roduction rue hi-fi for leas! Fre 
erator imp., 600 ohms. Less than .25", distortion from 95 ey east Only 0.5 volt $ 75 quency response, + | ab, 
100 cps through the audible range, less than when put. at ifier to full out- Fhe 0,000 eps at 20 watts 
driving 600 ohm load at maximum output. Continu t ldb, 30- 20,000 cps a ibe reaponse Portion I 1t 20 watte 
“—_ er se annenwnees one ( ane an de monic F distortion lens than 0 Hog “¥? input, 90 db es ind noise level: tuner 
veloped by U. > turegu of Standards. Complete kit © @ ’ ib hel ow 20 watts; phon 72 
— a portable case, ready to assemble output Comte lens wr | beees: ry one Sensitivity Riaae 
Shpg. wt., 17 lbs le “ im: Onw k i volt for 20 wart utput 
Input e netic phone, Ot ‘ put; mag 
Model F-137. Knight Audio Generator Kit. Net $31.50 “ae fl rystal neti H+ cont y? volts. 4 inputs mag 
commodate preamp aie, Kiatchen 8 ohm or recorder. a ropnon eryatal phono 
‘ alan Une ontrols 
speakers. Shpg. wt., ohm lreble, Volume, Selector on or ls: Bane 
Model $.234. pathos rg N S4i0N positions for 7A ; | + compen 
Model $.235. P et. $20.95 controlled from front oe . 
— Kit vad above 23 Ibe panel. Shpg. wt., 


HAM $2.75 Nose $-750. 20-Watt Hi-Fi Amplifier 
‘ »plifie 
SPECIAL! $34.75 


Model $-725 


recorda, 





27” 
Allied Radio Corp., Dept. 2-L-5, 100 N. Western Ave., Chicago 80, Il 
KNIGHT SELF-POWERED VFO KIT Ship me the following KNIGHT Electronic Kits 


Complete with built-in power supply’ Careful design 
and voltage regulation assure high stability. Excellent Q 

vantit Description 
oscillator keying characteristic for fast break-in with Pa oh arene Y | pro 
out clicks or chirps. Full TVI suppression. Has plenty 
of bandspread: separate scales for 40, 20, 15 and 10 
meters (11 and 80 meters have combined scale); vermer 
drive mechanism. 2-chassis construction keeps heat 
from frequency determining circuits. Output ¢ able plugs | 
into crystal socket of transmitter. Output on 80 and 40 t 
meters. With Spot-Off-Transmit switch for “no swish 
tuning. Extra switch contacts for operating relays and . 
other equipment. Complete kit for easy assembly 
Shpg. wt., 8 lbs — enclosed. For parcel post include postage 
Model $-725. K night Self-Powered VFO Kit. Net $27.50 

Name 


l express 


Address__. 


ORDER TODAY a mem 


ee Pe et Be 
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ROHN 


ROHN NO. 6 TOWER PACKAGED TOWER MAGIC TRIANGLE 


“All-Purpese” Tower “Space Sayer” ee — 


Sidiccubidida to 90 fe, ov eared F cuts storage space with full 2! 
120 ft, Utilis productio 300% or more! | sien. anal ta 
ae as get, pia gay Popular PT-48 has almost 50° of [| 2. INTERLOCKING JOINTS 


turdy tower within a comp t formed by 





6 x 0” package! Ma ce Trias if ends so that tl 
de n i adapted t " i | each other, b 





hape using a wide 19 pase with if unit in 
‘ vely decreasin zu j by tests to be 
Decrea 


mote WEATHER SEALED 


against ¢ 


prot 


easy t 





transport and moisture 
vec ble cuts ma pai HOT DIPPED 
GALVANIZING 


» 

Gal inized 
—~ wer 
throu h both inside 


out. Available in the finest protect 

he hts of wT known This 

32°, 40", 48°, 56 one of the best 

and 64’, e the finest qu 

at lower than co: petit 
prices! 




















these two 


Rohn Towers 
will satisfy 90% of your TV tower needs! 


HANDLE 

THE COMPLETE LINE 
HEAVY DUTY NO. 30 NEW LINE OF ROHN | OF ROHN GALVANIZED 
TOWER ROOF TOWERS ACCESSORIES 


p anay 
a a up to 200° or more when guyed A Four superior designed , house brackets, special b 
eel -supporting up to 60 ie \\ “Roof Towers are and flat roof mounts, instant 
Sturdy communication or I V tower available lor ine xpen base $, te le scoping masts wit! 
that will withstand heavy wind sive, yet sturdy roof in bases, special Rohn Fold-O 
and ice loading. Heavy gauge tubular stallations. 3°, 5’ and guying brackets, UHI 
steel, electrically welded throughout pt 10° sizes are available mounts, erection fixtures, 
Weather resistant, non-corrosive hese completely gal mounts and supports for 1 
double coating provides durable finish vanized Rohn Towers have unbeatabk ing, tower installation a¢ 
All sections in 10° leneths. Only sales appeal when this type installa service tables, mast and TV |} 
2 | manhours requ red for installing tion 1s de sired galvanized tubing, pas Tomy 








0 tower! Tremendous sales + : ; 
for + larger profits * customer satisfaction * greater ease in ordering, 


potential lor you in this tower! 
handling and shipping 


SPECIAL INSULA. 
TOR SECTIONS ar 

Sais te meant ar GET ALL YOUR REQUIREMENTS 
A 


a* ‘ 
ne em oe See . 3 FROM ONE RELIABLE SOURCE 


“series fed" radiators 


for amateur and com- Manufacturing Company 


mercial uses, 
116 Limestone Avenue, Bellevuc, Peoria, Illinois 


RADIO-F'ECTRONICS 





VETERANS--NON-VETERANS 


TRAIN NOW FORA 
TOP-PAY JOB IN 


TELEVISION 


NOW -— while the Television-Radio-Electronics industry is springing up to meet the heavy demand for these products. 
expanding at the fastest rate in history — is the time for 

you to prepare for a top-pay lifetime job . . . or your own Trained men are needed urgently. The | 

profitable business. bia product service department estimates 


New TV stations are going up constantly . . . sales of TV will need 200,000 service men by 1959. Th 


sets are breaking all past records . . . new products are 9° to the men who are ready for them. Right now is the time 


being announced almost every day .. . new plants are for you to prepare yourself. Delay can be costly 


AF-RF Signal 
Generator 


STUDY NEWEST DEVELOPMENTS EARN WHILE YOU LEARN 


My training covers all the latest developments in the fast-growing Television- Almost from the very start of your you can earn extra 

Radio-Electronics industry. You learn about FM — RADAR — COLOR TV — ™oney 7 reperrny a me friends and neighbors. Many of 
t ts earn up to $25 a week pay for their entir 

TRANSISTORS — PRINTED CIRCUITS, etc. maf tg : : 


training with spare time earnings tart their own profit 


able service business 


CHOOSE FROM THREE COMPLETE COURSES 
covering all phases of Radio, FM and TV 
Radio, FM and Television Technician Course — no previous experience needed. 
FM-TV Technician Course — previous training or experience in radio required. 
TV Cameraman and Studio Technician Course — advanced training for men 
with Radio or TV training or experience. 
FREE! I'll send you 
After you finish your home study train- my new 40- MAIL THIS COUPON TODAY! 
page book, “How 
nm Gee Se - ~ oe oe 


ing in Course 1 or 2 you can have two Bito Make Money in 
Mr. Leonard C. Lane, President 


Television - Radio - 
Electronics,’ a Free RADIO-TELEVISION TRAINING ASSOCIATION 
Dept. R-11C, 52 East 19th Street, New York 3, N.Y 





weeks, 50 hours, of intensive Lab work 


on modern electronic equipment at our sample lesson, and 
. ; 3 other literature 
associate resident school, Pierce School B showing how and 


of Radio & Television. THIS EXTRA TRAINING IS YOURS AT NO & Where you can get 
a top-pay job in 


EXTRA COST WHATSOEVER! Television. 


FCC COACHING COURSE 


Important for BETTER-PAY JOBS requiring FCC License! 
You get this training AT NO EXTRA COST! Top TV jobs 
go to FCC-licensed technicians. 


. ‘e ee ‘ ' 
Bec Be. mace: Bpsinin Bh sociation 
52 EAST 19th STREET © NEW YORK 3, N. Y. 
Licensed by the State of New York @ Approved for Veteran Training 


Deor Mr. Lone Mail me your WEW FREE BOOK, FREE SAMPLE 
LESSON, ond FREE aids thot will chow me how on mobe 016 
MONEY IW TELEVISION. | understand ’ de ebligation ond 
no salesmen will coll 


PLEASE PRINT PLA 


Nome 





Address 





City 
| AM INTERESTED IN 
( Redio-FM-TY Technicion Course 
(C) FM-TV Technicion Course 
(] TV Comeramon & Studio 





NO SALESMAN WILL CALL! 
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Ei O's mass 


pure 


with advanced electronic de 


ou LABORATORY PRECISION 


sible 
COST! 


to give 


HARRY ®. ASHLEY 
President 


You build EICO KITS in one evening — but. . 


LIFETIME! 


——- 


_? 


Be 


Range 
ee 150 KC to 
¢ 435 mc 


KIT 
GET THE MOST FOR YOUR $26.95 
MONEY! Don’t buy ANY test in- 
strument until you put the EICO 
INSTRUMENT (kit or wired) 


equivalent before you—— and... 


Wired 
$39.95 


* Compare ADVANCED ELEC. “EW RF SIGNAL GENERATOR 7324 


A Aid PLS ge, 


| oyeRPAY 


hasing and world-wide distribution. t 


values never befo 


17 LOW 


ign produce 


. THEY LAST A 


5° PUSH-PULL 
OSCILLOSCOPE 
#425 
KIT $44.95 
Wired $79.95 
. 


~ 
NEW 
DC WIDE BAND 
5” OSCILLOSCOPE 
y #460 
» 7” PUSH-PULL 
: KIT $79.95 OSCILLOSCOPE 


Wired $129.50 #470 
KIT $79.95 
Wired $129.50 








TRONIC DESIGN 
VACUUM TUBE 
VOLTMETER 2221 
KIT $25.95 
Wired $39.95 


. 

DELUXE VTVM 
#214 (7V2" METER) 
KIT $34.95 
Wired $54.95 


* Examine the QUALITY 
PARTS 


* Notice ease of construction 


* Check EICO’s 5-WAY GUAR- 


= 


$232 Peak-to-Peak 
VTVM with 
DUAL-PURPOSE 
AC/DC UNI-PROBE 
~ (pat. pend.) 
€ KIT $29.95 


ey 
= . Wired $49.95 


KIT $34.95 
Wired $49.95 


©, 


TUBE TESTER #625 
Pix Tube Test Adapter 





— 


ANTEE on components, instruc- 
tions, performance, lifetime serv- 
ice and calibration 


72944 FLYBACK 
TRANSFORMER & 
YOKE TESTER 
KIT $23.95 
Wired $34.95 


* Compare FEATURE for FEA- 
TURE, DOLLAR for DOLLAR 


Then YOU decide who's giving you 
the MOST for YOUR MONEY 


Ld 
= 


. 


KIT $34.95 
Wired $49.95 KIT $39.95 


Wired $59.95 


TV/FM SWEEP GENERATOR 7360 


SMC-4.5MC CRYSTAL $3.95 ea. | DELUXE RF SIGNAL GENERATOR #31 





46 KITS and Instruments to 
choose from!—an instrument for 
every purpose. 


You'll SAVE 50% and more 
.»» when you BUY EICO! 


In stock at local parts distrib- 
utors from coast to coast. 6V & 12V BATTERY ELIMINATOR & 
CHARGER #1050 


, a 


~ D -) KIT 
coe —OKIT: $24.95 $19.95 
+ . * 
e 


os° = Wired $39.95 
| 


geee’ 
R-C BRIDGE & R-C-. COMPARATOR 
#9508 


© Wired 


$29.95 


DELUXE MULTI-SIGNAL TRACER 4147 





Write for FREE CATALOG C.-11 


wE/CO® 
84 Withers St. + Brooklyn 11, N.Y. 
Prices 5% higher on West Coast 


KIT $24.95 
Wired $29.95 


20,000 ae MULTIMETER 





Million EICO KITS & Instruments sold to dat 


4 eo 
VIVM PROBES KIT Wired 
Peak-to-Peak $4.95 $6.95 
RF $3.75 $4.95 
High Voltage Probe-1 $6.95 
High Voltage Probe-2 $4.95 


SCOPE PROBES 
Demodulator 
Direct 

Low Capacity 


TENTH YEAR! 


KIT $12.90 
Wired $14.90 


$3.75 
$2.75 
$3.75 


$5.75 
$3.95 
$5.75 





1000 Ohms/Velt MULTIMETER #536 
OUR 


RADIO-ELECTRONICS 





ER ADDIO — 
ELECTRONICS 


Hugo Gernsback, Editor 


TELEVISION FOR DEAF CHILDREN 


~. + What has television done for our deaf child 


Television for deaf children is now routine in England. We 
publish below an article by Ursula Eason, producer of the 
British Broadcasting Company's Children’s Television Pro- 
gram. It is hoped that it will interest our television broad- 
casters sufficiently to produce such programs in the United 
States in the future: 


HE first regular series of television programs for deaf 

children was started in June, 1952, and has continued 
monthly. 

The idea of the programs for deaf children had long 

been in the mind of the head of BBC Children’s 

Miss Freda Lingstrom, but it wa 


Programs, 
not until a regular daily 
program for children had been established for some time that 
he felt justified in giving part of the time to a section of 
the audience. 

Before the regular series began there was an experimental 
program which was generally agreed not to have been very 
uccessful. It consisted of a story told in pictures with the 
poken words of the story repeated in running captions like 
ubtitles. The words were too small for easy reading on smal! 
television screens and went too fast for children whose chief 
difficulty is words. So for the regular series we sought fur 
ther advice and asked for the cooperation of the National 
Institute for the Deaf, the largest society in England dealing 
with the welfare of deaf people. The editor of the Institute's 
magazine “The Silent World” was appointed adviser and 
scriptwriter for the program, and his cooperation has proved 
invaluable. The institute get 
from members of the institute on the program’s presentation 
and content 


reactions from schools and 


We realize that deaf children can get a lot of pleasure 
from watching normal programs, but many of these must be 
puzzling to those to whom words are a constant difficulty. We 
know that deaf children are the same as any other children 
in their interests and in their intelligence, and superior to 
many in their quickness 
powers of concentration, 


n taking in pictures and in their 
Where programs for deaf children should specialize is, we 
feel, in the presentation of word 
imple: 


Our formula has been very 
never show on the screen word either spoken for 
lip reading or written—at the same time as movement. Our 
plan is to tell children beforehand what they are going to 
see and then to show the action. They cannot watch lips and 
action simultaneously. 

In England the teaching of deaf children in schools is 
purely oral. All teaching is done by lip reading and children 
are discouraged—in some cases punished—for using finger 
spelling or signing. It is for this reason that we have adopted 
lip reading in program announcements. But some teachers 
feel that finger spelling may be used to help give a wider 


background and knowledge to deaf children out of the class- 


room. To meet the views of these teachers we have occasion 
ally included items which show finger spelling, but we do not 
use the sign language which, it is felt by many teachers and 
workers for the deaf, only increases the isolation of deaf 
children from the normal community 

The aim of the program for deaf children is entertainment. 
If in the course of the program the children get something of 
educational value or are helped with their lip reading, then 
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we are very giad, but thi 
I have mentioned the 
through them and the 
comment on children 
many of the resident 
vision sets and the cl 
54 hool 
At first 
Many people suggested that 


action wa i 
0 oul plar ha been cl iripee 
would normally accompa! 
bac kground to mime col 
sound to make movement 
do. In other word the 
plete and self-containe 
sight. Explanation f 
with the mouth a 
the picture. This is foll 
form of what has beer 


closeup 


method of presentation 
eems to be the most i 

We have « x perimente 
We have 


time this } ucee f 


hown picture 


formula of explanatio 
one 

What we are trying 
the same kind of materia 
but made explicit thi 
limitations, the most se! 
minutes a month [ the 
afraid that with [Engl 
it is not possible to inc: 

The content of the pl 
“magazine” presentatio 
juring and magic withe 
these we know the child 
things hown visual] 
at key point and natur 
We show informatior 
countries and s0 on arn 
clude captions ¢ Kplal 
most popular items are f 
of some activity in whic} 
part We try also to reflect 
For instance the Nationa 
annual show of paintir 
and we borrow the pi 
creen, 

We have also attempter 
For instance, before the 
film, animated diagran 
sion from the Abbey e% 
doing on Coronation Da 
program would be cleare 
the commentary. Similar! 
Everest, we broadcast a 
of mountaineering 

Specially made film 


are used rarely becau 
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By ROBERT G. MIDDLETON* 


again... the 


lhe r olor ( ri le: 


wiatrix re spon se 


to faulty color detector 


remember from the 
that the 
not operate corres tly 


EKADERS will 


earlier article matrix 
ystem does 
the 


injec ted 


color subcarrier fre 


in the 


unle 
quency 1 pha se, 
We now ask 
“How is the 


incorrect adjustment of the color phase 


proper 
the 
simple matrix affected by 


and answe! question, 


control?” 
Fig. 1 


the colors 


These 
developed by the matrix Sys- 


shows a color circle are 


*Chief field engineer impeon Electric Co 


Ke 








Fig. 1—Cirecle shows chrominance volt- 


ages with proper color phase adjust- 
ment. 













































































Matrix system—subcarrier 
fed to detectors in proper 
phase. 


Fig. 2 
must be 


34 


subcarrier 
with 
the 
hown 
the 


phase 


when the color 
introduced 


tem (Fig. 2) 
voltage is 

respect to the burst phase which i 
the (B-Y) 
in Fig. 3. Now, let us 
effect 
control in 


correctly 
same as phase a 
investigate 
the 
that 
injected 


of misadjusting color 
the color 
with 


tead 


such a manner 
voltage is 


the R-Y 


subcarrier 
reference to phase in 
of the (BY) phase. Thi 
adjustment has the effect of 
the color circle shown in Fig 
angle of 90 
yellow, 
yellow bluish-green, et« 

In similar manner, let u 
the effect of 
phase control so 
carrie 
to the 

(B 
has 


mis 

rotating 
1 through 
counterclockwise: red 
red, 


an 
becomes blue becomes 
investigate 

the 


color 


misadjusting color 
that the 
voltage is injected with respect 
(RY) phase, instead of the 
Y) phase. This tment 
the effect of rotating 
through 
red 


sub- 


adju 
the 
90 


mi 
color 
clock 


red, 


angie of 
blue, 


circle an 


wise becomes yellow 
blue bluish-green, et« 

If the 
injected with reference to B~ Y 
blue becomes yellow, red bluish-green, 
yellow blue, 

It might be supposed that the matrix 
might develop a pure red signal when 
energized by an R~Y from a 
rainbow generator o1 
source. This is not 
will be diluted. Fig 
is so. An R~Y signal produces output 


color subcarrier voltage is 


phase, 


etc. 


signal 
other signal 


so and the red hue 


1 shows why this 


Fig. 3—The colors of the NTSC system. 
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plies 
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MATRIX 


detector and 
the « 
detecto! 


grid of 
the R-Y 
of the signal t 


grid via the green matrix 
grid is thus energized als 


red out 
hue 
Let u 


a signa 


nal is (¢ 
But it 
(G-Y) 
both the 
when a 


put 


appears 
s observe 
| is 
energize the G 


> R 


(G 


18 not obtaine 
mixed with 
what hap; 
applied which 
Y matrix 
Y) /90 
evident 
90 


, as show 
from I 

has 
Y and B~Y ay 
Y) /90 


signa 


to the chrominance amplifier 


no outp 
there is 
and B 


ut 


output 


Y « 


from 
from bot! 


letectors, energizi! 


red and blue grids in the 
tube. The 


diluted 


wit 


red hue which 


h blue. 


Thus, a simple chrominance 


bow 
the 
from 
matrix 


sig 


nal 


matrix so 
either 
alone. 


is incapable of 
as to prod 
the R~-Y, B 

For this 1 


saturated primaries cannot 


from th 
Let 


chrominance 
Fig. 5 shows R~-Y 


appears 


Min AN 
~— 


e matrix 


us 


on 


with rai: 
distingui 
NTS¢ 
input 
screen of 


now 
and 


the 
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component 


the G Y mat 


output 
Y matrix prevents pure red 
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Fig. 5—Appearance of R 


Note that 

centered on 
ignal has no Y Fig. 6 
a Y signal as it appears on the 
When luminance (Y) and 
voltages are added, the 
complete (NTSC) 
shown in Fig. 7 


cope. this chrominance sig 
black level—the 


voltage 


nal ! 
how 

creen 
fa scope 

chrominance 
esult is a color 
ignal as 
The 


pure 


complete color signal produce 


primary colors on the screen of 


tube a sat 
reproduced (the 
adds to the 
produce full 
output from the red gun), the Y signal 
on the cathode simultaneously 


the signal 


the picture because, when 


irated red } being 
y ignal on the cathode 
ynal on the red grid to 
cancel 
on the blue and green grid 
eliminating the source of contamination 
of the saturated red color. The output 
chrominance 
level 


from the luminance 


hannels 


and 
must be set to 
to obtain this 

Before proceeding funda 
mentals of matrix should 
emphasize a point illustrated in Fig. & 
The 
een on the screen of a wide-band 
wave; the 


proper 
condition 

with the 
action, we 
detectors, a 


color 


mput to the 
cope, 


a } 5R-mc ine output 


from the color detector is a video 
having the 
ance of a square wave (envelope of the 


When the 


applies a 


frequency ignal appear 


».5o8-me signal) bandpass 
signal in 


detector i. 


mplifier 3.58-me 
the R Y 
the R~ Y detector will produce an out 
put signal, but the B~ Y will 
not As shown in Fig. 9, the GY 
matrix responds to the R~ Y 
developing negative output 
the G y develops 0.5 of 
oa eo 


Faulty color detector 


Now let us see what happens in the 
matrix system when the B~ Y 
dead Where a 
signal is being transmitted, the 30° Y 
omponent proceeds to the cathodes of 
usual. The R~Y 
detector develops its normal output of 
70% and the red gun is energized fully 
gut, the B Y detector does not deliver 

30% of B~ Y as it should, hence the 
blue gun in the picture tube is not cut 
off—instead, the blue 


phase to the color 


detector 


signal by 
(remember, 
matrix 


detector 
saturated red 


yoes 


the picture tube as 


gun develops a 
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Y signal. Fig. 6 


very noticeable blue cast in the red 
hue. Furthermore, the G~ Y¥ 
receives the R y signal, but the 
eceives no By The 
re ponds to the situation by developing 

0.51 (R- Y), and this signal is ap 
plied to the green grid where the cath 
ode voltage i than cancelled by 


matrix 
mati 


signal, matrix 


more 
the grid voltage. The 
rather 


end result a red 
hue 
blue 
The same process 
through for other 
vellow, et A 


becomes diluted with blue; 


badly contaminated with 
followed 


grecn 


can be 
hue blue, 
aturated green hue 


; 


a saturated 


blue hue with grgen; a saturated yellow 
hue with red blue. But, 
that the R~ Y detector fail 

BY detector 
In such a 
hows why all color 
greenish-yellow or 


and uppose 
and the 
continue to operate 
line of reasoning 
then appear a 
reddish-blue on the 


picture tube 


case, thi 


creen of the 
Thus, the 
working 
can 


color 
service technician who ha 
knowledge of 


a good matrix 


action often viance at the image 
and realize immediately that either on 
or the other of the colo 


faulty. Finally, let us consider the 


detector 








Fig. 7—Standard NTSC color-bar sig 

nal, obtained by superimposing the 

chrominance signal on the luminous 
signal. 
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Le 


detector output develop 
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TELEVISION 


LITTLE 


By ART MARGOLIS 


MAGINE this situation 
nation-wide TV manuf 
cides to cut expense 
quirk of ill planning he 
lo 


conciusion that he no 
production line test setup 
is abolished and the tester 
production line continue 
receivers are boxed and 
you think any confusion wv 
Which do you think would 
consternation, this situatior 
fully placed hurricane? Gé 
to reality, do you think 
ever let a predicament suct 
cur? Of course not! Not f 
white collars on Wall street 
But consider this set 
stances 4 19-inch RCA 
pulled into the shop. The 
takes a fast gander at the 
tag “Fixed brightne in¢ 
yne.” From long experience 
the chassis on its side and 
cates a .02-uf capacitor conne 
the sync separator to the | 
grid. As expected, the sus; 
of foil measures 3 ohms. Sin 
tors were not made to mea 
he replaces it with a more mn 
As an added precaution he 
a possible resistor that might 
ceived too much current flow 
short, but he finds none. W 
umphant smile he lifts the cl 


and puts it on the rack labé 


paired Sets.” Casually he 
next job 


Do you think anyone would « 


situation like this occur 


it happens all the time. The T\ 
repaired just as those myt} 


tested TV sets were manufact 
repairs consisted of locating 
fective part, and replacing it 

set was declared ready for dé 
further testing or checkout 

considered, especially with thi 
since it arrived at the shop ir 

tions, minus the picture tu 

would have been a full 5-mi1 

hook everything up. 

You will shrug your 
murmur that there is a big 
between making a set and repa 
O.K. Naturally there is hard 
parison. A checkout procedu 
repair need not be anywhere 
complex as a manufacture: 
receiver. The entire affair car 


care of in a few minutes, but t) 


utes can reduce dollar 


backs. 


The reminder chart 

The factory, in its eng 
setups, uses all sorts of 
charts. Some resemble the tu 
and resistance tables four 
schematics. These are nece 
successful high-speed prod 
But all we need is a reminder 
chart). It can be attached to « 
sis or simply tacked to the 

After we clean the cl 
of dirt and corrosion, we 
few drops of solvent and 
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é 





each pot A dirty control, especially 
olume or contrast, can re iit In an an 
noying callbac b 

4 12-inch Artone came into the shop 

while back. The complaint read, “No 
nothing.” The service technician wa 
not quite accurate the filaments still 
lit A shouted hallelujah was heard 
from the benchman as he located a 
burnt focus pot. This restored raster 
and video to the screen, but it was way 
out of horizontal syne. After about 20 
minutes, more laughter was heard 
together with the clicking of the solder 
gun trigger. He had found that a hori 
zontal multivibrator grid resistor meas 
ured 500,000 ohms—it should have been 
270,000. Changing this resistor brought 
back horizontal syne. Then, another 
discovery—no audio. Another hour of 
exploratory surgery uncovered two open 
1,000-ohm resistors in the B plus feed 
line and a shorted .02-xf capacitor in 
the grid circuit of the audio output 
tube. After that the set seemed in good 
hape and was delivered 

I got the report from the technician 
who delivered the set The owner was 
atisfied with the picture but when she 
found the volume control crate hy, he 
hit the ceiling. Upon her return to the 
hardwood floors, she told the technician, 
in true customerlike fashion, that we 
hadn’t done anything, because the 
volume control was just as noisy as 
when the set was pulled. A few drops 
of solvent were all that was needed to 
bridge the gap between a satisfying ex 
pensive repair job and the unlucky re 
ults of this one. 

A somewhat parallel case i 19-inch 
Crosley—went swiftly through the 
hop. The complaint was picture shrink 
ing. The service technician had su 
pected weak selenium rectifiers but in 
tead the horizontal output screen-grid 
resistor, when heated, went from 4,700 
to about 900 ohms. Thi hort lowered 
the screen resistance on the horizontal 
output, ran the tube hotter, drew more 
creen current and lowered the B plus 
voltages throughout the set four-sided 
hrinking resulted. The resistor was 
changed, the set delivered and the tech 
nician received a large tip. The cu 
tomer was more thrilled with the vol 
ume control that no longer grated than 
the repair. The repair was taken for 
granted, but the few drops of suitable 
solvent constituted the little extra that 
gave us a satisfied custome? 

Insufficient width occasionally is 
pooh-poohed over lightly in the shop 
The customer usually has a different 
opinion of it. We make a very definite 
width check in the shop and we don’t 
ettle for anything but the best. Typi 
cally, a 10-inch Motorola stared blank 
ly up at me the other day. The com 
plaint read simply, “No B plus.” Check 
ing revealed a leaky 140 uf filter capaci 


tor in the B plus line. This restored the 


missing B plus and all was well with 
receiver—that is, all but the width 

I might, I could not get enough 

After playing with adjustments 

minutes I broke down and in 
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talled two new pgayly colores 
rectifiers. The picture seemed to 


as it came on and then confide 
pushed its way outward till it ere 


around either side of the tube. Then the 
delivery man went forth bravely 
Insufficient width can be corrected 
rather easily with new rectifiers, hori 
zontal output tubes, dampers or even 
by juggling the screen and cathode re 
sistors in the horizontal output stage 
But no matter how, it must be done for 
satisfied customers and repeat busine 


Checking sweep circuits 

Vertical sweep headaches, though not 
as constant a pest as horizontal sweep 
problems, occur frequently. A 10-inch 
Admiral arrived for care, There was no 
vertical sweep. An open primary in the 
vertical output transformer was quicl 
ly located. Upon replacement the pi 
ture blossomed out once more, top and 
bottom. However, to center the picture 
properly and spread it to fill the entire 
creen, the vertical linearity pot had to 
be opened all the way 

The actors on the TV creen had 
irther 
| out 


pointy heads and stumpy legs. | 
research showed that the vertica 
put cathode resistor had changed tre 
mendously in value. Inserting the co 
rect resistance restored the maligned 
TV performers to their norma! 
tions. 

Another time a_ 16-inch et 
brought into the shop. Like a mong 
it resembled three or four brand 


propor 


there was no name on the cabinet and 
none on the chassi The custome 
fessed she did not know the name of 
either 

There was very little vertical 
The picture would, upon ticklish ma 
ulation of the vertical hold control, 
in; but even walking past the s« 
ly would kick it off. A 6SN7 
located acting the dual role of 
oscillator and vertical output 
of the three legs in the integ 
a .05-uf capacitor that had the 
to measure about 100,000 ohm 
breathed a sign of relief as 
“boiynged” in the picture to 
tention, 

Once more our lip trembled for 
there was not enough vertical sweep 
Scouring the circuit revealed no other 
bad parts. Then, miraculou ly, we were 
delivered in our hour of need by 
troke of geniu One of the outside 
service technician pulled out the 6SN7 
tube, winked at us once and inserted a 
6BL7. We all witnessed the expansion 
of the picture with lots of leeway on 
both of the vertical sweep control 

Another must on our list is a hori 
zontal frequency stability chec} Fon 
circuits such as the Synchrolo 
fast scope alignment doesn’t 
harm. A 21-inch Muntz was bre 
into the shop rhe complaint 
ound, no video and y 
months old infant, the 
Somehow the raster remaine: 
the melee After fast chech 


the tuner and i.f ction } 
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uspect there ju ight be something 
4 few fa resi 
the 170 000-onr 


the from 


ausing it tance check 
limiting re 
IBS cathode 
With no place 
pill 


reveaied 


istor i lead tne 


to the picture tube open 


oltage wa 


pecial to go the hig! 
verything! Replacing the re 


the tro 


ing onto e 
ible 
pa 
further 


istor eliminated 
ed around 
fanfare the 
whence it came, 


the 


Congratulations were 


freely 
et 


and without 


was returned from 


off hook 80 


back 


about 


we 
the cu 
told me that 


However not 
for 
promptly 

a half-hour hecame garbled 
Her tified. We went 
out and found the TV performers speak 
Martian. A w 6AL5 and 
trimming brought 
An 


ed 


were 
called 


after 


easily, tomer 
She 
the 


complaint Wit ju 


ound 


ing excellent ne 
criminator 


bach thi 


could have easily 


di 
et 


ome 
the 
check 
expensive interplanetary epi 
Here in Philadelphia we 
10. It 


be en 


audio 


thi 


to world 

bypa 

ode 

chan 

that 
all 
We 


kor ex 


have 


nel , 6 and follows then 


it might ible to see whether 


three 
weren't 


ire coming in 
that en 
Motorola came in with 


the di 


properly 
alway 
10-inch 


no ra 


bie 
ample: a 
tinct 
the plot 
trusty 
horted 
vere replaced, 
and the 
looked 
mel] 
Then 
chart, I 


no ound, ter and 


odor of rotten erg Following 
I substituted 
and tracked the 
hey 
popped bach 
loud Kv 
and the 

ilfide 
the 
routine 
the 


no 


my nose 


for my 


v.t.Vv.m odor to 


elenium rectifier 
the 


ound 


picture on 


rallied erything 


ood malingering 


pretty Vv 


of hydrowen wi one 


lance at checkout 


the 


with a 
went through 
| ele 


tuner 


the 
width problem and 


aned all controls and 
There wa 
blooming, the 


xcellent 


no vertical weep was 


doings broomlike job and 
the 
lig in tellar 
for all three 
there but, try as I 
1 Sut fortune was riding at 
ide—I 12AU7 
rol and 


for 
igned 


in ¢ 
horizontal frequency was perform 


fa Then | checked 


channel! Number 6 wa 


hion 
} nor 
my 
the 
mixer It 
the 12ZAT7 
The 
ing chan 
callback 
to 


might, neither 


good 


ki 


discovered a acting 


of local oscillator 
wii ‘a ubstitute 


that the had 


tube wap re 


poor 
et been de for 
the 
ed 
find ita ge 
focu 
the hop 
(one of 


Muntz 


yoke in ou 


tored mi 


and we had sav a costly 
possible 
the 


trap magnet 


nel 
If 


nadjust 


we od idea 


yoke, nagnet and ion 
all 
de 
had re 
The et 


pro« edure, but 


on a 


in to remove 


the boy 


that 
hop 


corner! hadow 


livered a 12-ineh 
ceived a new 
the u 


this wa 


pot ual checkout 
while it wa 
After the 
mumbling from 
difficulty 


but I 


done lying 
delivery I 

the tech 
he had 


didn't pay 


metal bench 


heard some 
about 
the 
attention 
later I 


on another 


nician ome in 


centering picture 
much 
A few 


tomer's home 


Loo 
returned to our 
all 


horizontal output tube had passed 


month 
cu ervice ¢ 
The 

away 
the set working 
bac h on I 
fully balanced on top of the focu 
I thought it wa 
wis 


and a new replacement soon had 


Before I put the 


crewdriver ¢ 


again 
noticed a are 
coil 
a good thing my tech 


He'd 
kidney 


leave a 
Right- 


nician not a surgeon 


scalpel inside someone’ 
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the 
from 


implement. I 
the cu 
he let 


hifted 


eously I removed 
might have taken it 
kidney, from the how! 
Removing the screwdriver 
picture about 4 inche 
remarkable black margin 

Then I invested 20 minute 
tempted centering. I ended up 
ing the in the same 
carious perch, and silently ble ed 
technician for his ingenuity 
Evidently the tool channeled of 
the magnetic lines of force the 
focus magnet, enabling the electron 
beam to shift to the correct position. A 
far as I know the till 
acting as part of that focus magnet 
If we had caught the condition in the 
profe approach 
used. 


tom 


er out. 
the 
leaving most 
of at 
balane 
pre 
my 


screwdriver 


ervice 
ome 


from 


screwdriver i 


shop, a ional 


have 


more 
could been 
Cooking 

The last thing we do to 
chassis, after all else i 
for at or 4 
timately called cooking 
saved much money on 

For instance, a 16-inch 
tagged: “Arcing in the picture 


a con pleted 
done, is play it 
This i 
Cooking 
callback 
Phileo wa 


and then 


least hour 


us 


KASY SERVICE 


ee 
cently 


chassis re- 
introduced 
by the Canadian 
Marconi Co. of 
Canada features a 
tilt-back arrange- 
ment for simplified 
servicing. The 
chassis of the 
vertical type and 
conventional in 
all other respects 
A similar chassis 
announced 
later by CBS-Co 
lumbia. Fastened 
to the base by two 
hinged brackets 
(top photo), the 
service technician 
can work on the 
chassis underside 
and, when desired, 
lower the unit to a 
horizontal position 
(bottom photo) for 
topside servicing. 


Is 


Is 


was 


loss of raster entirely.” 


cated 
age 
stoppec 


an 


1. 


resistor 


The 


arcing 2-mego 
and changes 


set was 


usual routine and then 


to cook 


A 


bout 2 hour 


disappeared with a pop 


of 
older 
the 
When 
thode 


circuit 
joint. It 
12AU7 


the 


When 
shop, the TV service techni 


bias 


th 


scouring 
was 
horizontal! 
tube got rea 
resistor 


on 


went 


1e chassis i 


a much heavier obligatior 
1 repaired in the home. 


all 


has 
the 


tory 


kinds 
miracles 
formed on her 
18 


It 


of wondro 
that f 
TV receive 


not good to 


idea that a complete ove 
to be performed but it i 


set._to have her feel that 
matic practice to clean and 
with the repair 


A spotle 


are voir 


é 


reme 


; 


T} 


I 


is with an X’ed-in checko 


ing from it will never 


owner 


to 


thing!” 


ay, “Why, you 
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Similar to 
gives a 


TELEVISION 


cover ill 
detailed vic of 


the 
more 


ition, this photo 


control room 


CONTROL ROOM. 1 ous Ko 


HE 


real 


photo, taken 
control 


cover from 
of the room in ¢ 
Studio 72, gives a bird’s-eye 
view of the technical operating and 
staging 
On 


the 
BS 
color 


areas 

the upper the 
(left) is seated at the switch- 
He can select a camera 
test feed 
or a special effects feed by depressing 
buttons. To his right is seated the show 
director who issues orders to the camera 


level, technical 
director 
ing console 


or film chain, signal, remote 


men and boom operators via an intercom 
system. Instructions the 
operating personnel on the stage by the 
show director, technical director 
audio engineer via microphones 
The equipment the 

video console. To the are the con 
for all telecine 
include 35- and 


are issued to 


and 
below is color 
left 
facilities 

16-mm film, and 35-mm 
To the 
cameras | 


trols which 
right are 
through 4. 
technician 


lide transparencies 
control for 


color 


units 
There is a contro} 


eated at each camera position to set 
up each camera electronically so that 
i high-quality color 
picture 18 produced 

of his work is 
viewing the camera picture on a black 


final check 


made by 


reproduc tion or 
The 


concerned 


major part 


etup with 
and-white video monitor. A 
out of the ( 
lewing respective 
the 
the 


color 


amera chain i 


color monitor lo 
cated above 


Seated at 


operating position 
thi 
technical 


with 


center of video 


console 1 the director 


wh match 
viewed on the color 
for 
good-quality pictures and correct choice 
for 


left 


is concerned color 


between cameras as 


line monitor, adequate lighting 


of colors good color 
On the side of the 
a black-and white 
lady and 
can be viewed the 
On both 


olor bar 


reproduc tion 
Vv ideo console 


slide 
directly 


reproduction 


fa young above it 


same picture in color 

this color 

display used 

a test signal in mat hing both encoder 

and individual Above these 
} 


within the control 


ides of picture i 


a primarily a 
monitor 


color monitors, room, 


NOVEMBER 1955 


is located a black-and-white presenta 
tion of the color test black 
and-white client impo! 
tant majority of the 
black-and-white 


concerned 


bat on a 
monitor It i 

the 
has 


be 


today, 
Viewing 


since 
audience 
receivers, that we 
the black-and-white 
well as color. 
The three-tube 
test pattern 
control-room 
floor 


with 
reproduction a“ 


and 
the 
tudio 


color camera 
through 
the 


camera l a 


can be 
windows on 
the 
gyrating test The upper chart 
is used in the three 
channels in the three-tube color camera 

In the black-and 
white Linearity 
the 
In the 
lower portion is a gamma chart consist 

series of 10 the 


white to 


seen 
stage Jetween 
pattern 
registering color 
standard 
test chart 
are adjusted 


center 18 a 
RETMA 
resolution 


and when 


camera is focused on this chart 


ing of a 
cale from 
blac k in Each channel } 
electronically adjusted so that the 
green and blue Image Orthicon 
uniformly from the black 
intermediate grays to white 


by knob 


steps in gray 


what we consider 
television 
red, 
track 
through the 
Thi I 
turning a elsy! 


done on a 


ocated 
the 
from the 
ried 
on the 


len 


out 


electron 


d « 


lone 


behind 
use the 
Ad 


vel 


wcent 
turn 
ng back 
Directly 
incer’ 
of the 
nonitor 


mcian 


Technicians adjusting the color cameras 
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COMPOSITE 


hlankine 
’ le if 7] portio 7 of / 
TV 


tran mitted tonals 


JESSE DINES 


SIGNAL 


NDOUBTEDLY 


explanatior 


you have re ad a 


number of of how 


the composite video signal give 


us a normal television ’ 


picture 


but many of you have felt you 


tood any of those 


how 
explana 
method 


ignal 


under 
The 


howing the 


really 


tion conventional con 
ist of 
then breaking it 
nent Phi 


ansawered 


entire and 


down into it compo 


leave any questions un 
more compiete 
nalysi ci : lad ) hiding up 
the ignal from blanking 
pulse 

When the 


plied acro the 


iwtooth 
horizont 
deflection 
tern of ri 
constantly 
each pail 
width of the patter? 
amplitude of the 
the number 
determined 
And 
tooth Vo 
frequency 
to the horizontal 
C'.R tube It ye 
high enough to cover the er 
of the creen At the 
the 15,750-cycle 
the hor deflect i 
cycle voltage if 1) 
The 
nown at 
and 
plate :, 
bottom 


have 


peak 


nine 
wee] 
izontal 
awtooth 
1 applied to the vertical 
resulting raster 
Din Fig. 1 The waveforn in A 
B are applied to the left and top 
respectively The rigt ind 


may 


(patter 


plate are grounded, Or you 


circuit with voltages ap 


a push-pull 
plied to both plate 
grounded or brought to the high-voltage 


and a center point 


supply. 


Forming the raster 


Point a is positive with respect 


to ground, causing the electron beam 


40 


to be pulled to the extreme upper left 
corner of the When 
the sawtooth become neyative, 
at b, the pulled toward the 
extreme corner of the 
creen, At 
going 

point q to p, causing the ra 


creen (da a DD) 
ignal 
beam is 
upper right 
the 
ignal 


same time, the negative 


hown at B move from 
eT line to 
The 


from a’ 


t 
be gradually pulled down to b 
time it takes the 


to b’ is known a 


beam to yo 
the trace time I 
the 


extreme left-h 


rom 
points h to e,. beam return 
the 
creen (b’ to e’) Because 
effect on 
the raster i 
take the 
direction 


very 
quickly to ind side 
of the 
peed, it the formati 
negligible 

beam to go 
from b to « 
horizontal retrace time 

It i not desirable to see 
would only interfe) 
For thi 
pulse 


cathode oft the 


ince it 
pieture 
blanking applied 
grid o1 
used to cut off the t 
time Thi blanking 
at ¢ 
Keach 
is formed in the am 


reached At 


potential on the 


ucceeding lin 
point hi 
is zero 
deflection 
deflection plate at 


plate with 


potential (point ¢ or 

the electron beam 
of the 
A the 


direction at a 


cause 
bottom center creen 

After 
in a po 
rapid rate, causing the beam to 4 
the bottom to the top of the 


(vertical retrace) 


‘ tical 
vervica 


point 
itive 


creen 
during which time 
the horizontal sweep performs as usual 
The lines at D the 
vertical retrace. Just a horizontal 
retrace is not desired, so too with the 
vertical eliminated by a 
vertical blanking pulse (line C). Note 
the extended duration of thi pulse 


represent 
the 


dashed 


retrace It is 


compared to a_ hor 
pul Cc, 

Actually vertical blar 
point f or s. This 
absolutely certain that t 
trace lines are not seen 
ing always occurs a 
The 
the top of the screen aft 


have 


retrace beam 


been scanne 
blankir 
point oO or v) even 
to the top of the 


line 
factor vertical 
return 
ke or “) 
It take 
travel from the top of the 
the 


262.5 lines t 
a) to bottom 
to the 
known as the 
field 


zero potential at the sar 


(point 
again (pol 


first fie 
point 


top 
begins at 
going In a negative 
the second field sta 
of the 


between 


; 


creen, ling 
way line a 
reason is that the 
horizontal line i 
of one line between 
interlacing hence 
canning 

The completion 
Therefore 
962.5 (first field) | 
field) or 525 line 
which do not 
The ve 
Thu 


econd 


period 
on the raster) 
is 60 cycles 


duced every 
the 60-cycle line frequer 
wer 


eycle horizontal 


obtained from 262.5 
pet econd 

The 
of the composite video 
established—and that 
of the waveform on 
Various other 
added to 


groundwork for 


pul e 


form the fina 
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Fig. 1, above and 
left Formation 
of the television 
raster. 


Fig. 2, below - 
The composite 
video signal. 
Blanking period 
greatly exagger- 
ated. 


Time Duration 
Wave Form in “sec 


2.54 


IU A, ULL 
Vis ! YY 


. 


Sync and video signais ing amplitude 


The composite video ignal keep horizontal blanking pulse 


appeal! 
both the television transmitter an ing the composit ignal 
eceiver in synchronization, thereby it now has to the 
preventing picture rolling and aring the picture tube 
rhis is done by horizontal and v ical of the beam will 
ynchronizing pulses shown on line intelligence on 
in Fig. 2. The horizontal pul are ligence is at fou 
nlaced closer to the left side of ei! gray, black 
blanking pulse than to the right i Small-amplitude 
is done to make sure that the horizontal near the white 
retrace ends before unblanking take the gray and larg 
place black. Video 

The next step is the addition of vi the blacker-than 
intelligence to the composite b used solely for 
nal (Fig. 2-b). Video sienals of vary nizing level. 
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TV 
SERVICE 
CLINIC 


JERRY KASS 


OUND bars, as 
hum bars, 
they 
intensity 


distinguished from 
are easily identified be- 
in number and 
with the 
lation of the audio signal received 
the heater filament 
B supply (60 cycle 
horizontal 
B supply produces two 


cause Vary 
modu 

Hum 
half-wave 


produce one 


in step 


from or 


) will 
full-wave 
The of 
appearing on the 
equal to the fre 
of the incoming signal 
at that instant divided by 60, the field 
frequency. Thus, 10 horizontal in 
dicate an audio frequency of 600 cycles 
It follows that 
when no audio signal is being 
ually be 
varying the fine tuning control thu 
tuning the Thi 
of the common 
trouble, 
We 
assuming 
’ At this 


carrier will 


bar; hum from a 
number 
horizontal sound bar 
picture tube screen j 
quency audio 
bars 


no sound bars appear 
received, 
by 
le 
lead s to 
of thi 
alignment 
by 


channel 


Sound bars can u een 


oscillator 


one most cause 
oscillator 


this 


incorrect 


can examine more closely 
a TV set i 
setting the 
be at 5.25 
at 
oscillator 
1.f 


tuned to 
received picture 
me and the 
With normal 
operation the will 
be 81 (in a: Thi 
produces two difference frequencies, the 
i.f. at 21.256 the : 
at 25.75 me, appearing as shown in Fig 
in the i.f 
If, however, the oscillator i 


ound carrier 5Y.75 me 
frequency 
receiver) 


Te 
rit orn 


ound and video 1.f 


l-a response curve 
at 
> me, the 
be |] 


receiver 1.7 


Fig l-b 


some 
frequency, ound 
i.f.’s will 
er, falling on the 
shown in 
i.f. carriers shifted, the sound carrier 
falls within the band of the 
signals and is amplified, producing hori 
zontal sound bars on the screen. A 
ondary effect of this defect is a loss of 
amplification of video 
causing a of the 
background appearance 
receivers a light oscillator 
by varying the 
usually capable of 


othe: ay 8% 


and video each me high 


re ponse 
With the 


curve as 


pa video 


low-frequency 
signals, deterioration 
picture's 
In most 
drift 
fine tuning 
varying the oscillator frequency through 
a 2-me When the oscillator 
not be corrected by the fine 
trol 
extreme 


can be corrected 


control, 
range can 
tuning con 
the 
the 

If 


when correction occurs at 


end of this 


should be carefully 


or 
adjustment, 


tuner realigned. 
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Fig. 1—Video and sound if. response. 
Curve at a shows correct oscillator 


tuning; 6 shows oscillator too high. 


oscillator drift occurs on only one chan- 
nel of a turret type tuner, the corre: 
tion can usually be made by adjusting 
the oscillator slug for that channel 


Sound traps 
Another common 
bars misaligned 
i.f. (Fig. 2) or 4.5 
cent-channel sound 


of ound 


trap 


source 
video 
me (Fig. 3). Adja 
interference is eas 


sound 


is 


ily recognized since the bars do not fol 
low the sound the 
picture on the screen 1 


accompanying 
In 


jacent-channel audio will usually cause 


addition, ad 

trouble on only one channel and 

then all the time. However 

ference from the 21.25-m« 

(of the above example) 

seen on all channels all the time 
A sound trap can be quickly 


not 
will u 


checked 
by varying its resonant frequency while 
observing the Try 
shorted turn wire aro 
the trap This raise 
resonant frequency. Plac« 
near the coil. This adds capacit 
the circuit and the f 
If all traps are properly aligned 
this will in case increase 
sound-bar interference. If, h 
of these tests improves picturt 
the 
most cases traps can be aligned b 


picture 


of 


placing i 
single 


over 


ance 
lowers equen 
each 
wevel 

appei 


ance, traps should be aligned 


ing the slug and observing the pict 


Microphonics 

This effect 
the screen as a result 
bration of 


produces sound bat 
of 


components 


mechanical 


lube in 


6AS8 


Fig. 2 
cathode 


tuner, 


frequently at 


Trap in 
» atte 


video 


i.f 


sound 


video 
the 


enuates 


video ar 


Vibratior 


i.f. or 
fault 


by the loudspeaker cause tube 
to move, producing variation 


electro« 


le 


ca 


pacitance < 


(FM) 


the video detector 


to 
ever, U 


tive 


FM 


to ente 


whi 


vari 


1 many 
the video i.f. amplifiers 
such as to produce slope 
signal, 

r the 


pacitances. Chan; 
ause shifts in 
h might appear 
being fair 
in 


receiver! 


frequer 
the re 
and 


detect 


ations 


permitting audi 


video amplifi 


microphonics are the result 


cal vibration, 
in the picture will 


bars 


the intensity 


ting of the volume control 


A quick check for 


this ti 


remove the loudspeaker 


Is oO! 
coil 
substit 
ohms : 


most se 
at 


were 


di 
from 


ute 


cor 


th 


it 10 
ts. If 
fa 


a suitable 


loud 


the 
output 


inect 
1e trar 
load 
watts 1 abt 

r the loudspeake I 


ilt, the sound | 


disappear even at high volume 


Tube vibration is 


thi 
tween 


changes 


In 
a less 


trouble 
lead S» 


in s 


cases 


the on 
are vid! 
of cay 
pacing betwee! 


not 
Others 
plates 


of microphoni« 


microphoni Osecll 


strengthen 


the mechanical! 


loose coils and capacitor 


ment, rubber damping piece 


means 


bility where possible 


and at 


6CB6 
aus 


| 





Li 


Fig. 3 


' 


v 


of 1 


ound 


000 
ws 





mecnatl 
Kee Dp 


oscillator 


ncreasing 
the 


ace 


y 


Sound trap in intercarrier set. 
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Some manufacturer 
lead shield around the 


to 


arated 
neavy 
tube, espec ially 


sensitive mi 


Defective filtering 
Anothe: 


voltage 


possibility occurs when the 


the B 


variation 


modulate supply 
circuits, causing 


This is generally caused 


leo 
tne 
filtering of the plate and cath 
its of the receiver’s audio out 
stave 
high volume there are large 
vings in the plate current drain from 
the B supply. If the plate and cathode 
ipply circuits are not properly filtered, 
the B supply becomes “amplitude-modu 
Here again the intensity of the 
will vary with volume control set 
with the speaker di 
connected and the amplifier working 
into a dummy load, microphonic trou 
di filter 


However, 


bles will sappeal troubles will 


remain 


Horizontal instability 


televisio? has heey 
fre j Accord 

of the 
the 3002 
the 


stability 


| Capehart 
vg a great deal of 
f sche matics 
the 
the 
is general syne vv 
hori 
just 
horiz 
defect isa 1 / 
ould be caus 

However 

opinion Lee 

vklyn, N. J 

iderable 


thi 


“ my 
circuitry oO 


follows 


ollows 
and rest 007 
fy ouble 
results 
‘ he f hee d 
the 
th 
fie and f 


i) things 


m ovnta fearing ] 


about every con 
ontal cirenit. I 


bh) oad 


fw rea 


that 


uble 


e you 
V. B., Brose 
There ha 

with syne 

(CX many 

made the 
ir Since most of these 
ith 

ee that 
the 

Re move 

the 

ninus and connect it 

i of the 6H6 d.c. 
Disconnect pin 3 from B 
ert a 470,000-ohm resi 

in 3 and B minus. 
Disconnect the .05-uf capacitor fr 

the junction of the 3,900 

resi in the 12AU7 ( 

plate load circuit 
pin 3 of the 6H6 
the coupling capacitor 


been cons trouble 


tability in chassi 
have 
production 
changes dealt 
instability, check 
(Fig. 4) 


change 


10) and change been 


during variou 
horizontal 
circuitry 


your con 


following 
the l-megohm re 
picture 


tain 


tube grid 


tween 
from pi 
restore! 

minu 
tor 


t econd vider 


tors 


ampiiner) and con 
nect it to 


( hange 


12SN7 





amplifier and clipper 


and 
between 


ym 
and 1,000-ohm 


from 


{ 


pin 4 of 1L2SN7-G1 


600 to 


pin 2 to the 
from 
the 350 suf bypa 


of this tube 


remove 
from 


uuf and 


pacitor pin 6 
minus, 

From the junction of the 240-n,f 
the .002-uf capacitors between p 
of the same tube and 1 of 
12SN7-GT horizontal oscillator 
a.f.c. tube, connect a 100-aef capa 
to B minus. 

200 wef if instability persists 

In this should 
the trouble. not, you will 
check all in the 
oscillator circuit 
any off-value 
10°. the 
yne amplifie possible 
ping If the syn 
contains traces of 
tube and check all voltages and re 
this circuit 
very ea ily be cal 


pin 


Increase this capacit 


most clea 


cases 


If 


components 


hav 
horiz 
and a.f.c and 
that are 


( he¢ h 
for 


by 
of 


place 
than output 
poor! 
output 


video, 


l wea 
replace 
in Syn 


ance values 


pression could 


the trouble. 


Critical horizontal oscillator 
1 Motorola TS-118 has co) 
critica he 
f rotation 
throu 
freque 
IT have 
ol tal 


thorough 


a very 
The very slighte 

ntal hold cont) 
al oscillatos 
break 
the 


made a 


picture 

tubes 

ha f 
wipo 
tht ful 


Ww 


nents } hese ci 
about everal 
them 
a is fil 


these 


apacitorsa and changed 


b / ) to 
Plee (ne N¢ 
cate ai ( / 
S Detroi 
The 
determine 
faulty circuit 
ponent failure 
unusually trouble 
respect to critica 
ry the following 
1. Short out 
This can be cd 
eptacle on top 
et there w 
ice of the rece] 


come up u 


me what 


thia tr 


of busing 

the defect 

tment or 
cha 


in 


first ord 
whether 


Chi 
the 
cillator 


ne 


norizontal 


the 
coil me by sho 
two pins of the re 
chassis. In 
terminal strip in p! 
2. With the centering lever 
the left so that 
the raster can be 
the horizontal hold 
the middle f its range 
of the blanking pu 


the 


een 


picture to 
edge of 
adjust 


about 


the width 


cont 


ane 


aM 


12AU7 





Fig. 4 
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and 
in 
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ind 


; 
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! up 
é to 
mtal 

re 
more 
the 
clip 
| or 
thi 
ist 
com 


ISIN} 


1 


Lact 


Then 
rol to 
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shocks 
pota on the 
T hene 
by 4 popping 

My receiver ia a lvertone 
and the hoecl are similar to 
when 
touchy ja 


when near ai of several 


front of ron set 


from 
shocks are uaua / accompa) ied 
ound in the muda peaker. 
chasasia 
100.90 
thone walking across a 


object 


received 
rug and then 
The hocles 

mounting bolte 
hezel \/though thi frouble doe not 
affect the operation of the et. it ia eg 

tremely annoying and | would like to 
get vid of it. Please adviae P. &., 
Louieville, Ky 


I believe you can consider 


metal 
peakey 


come from fhe 


and fi the picture 


your prob 
fortu 


comparatively 


lem of a and 


nately the 


ervicing nature 
olution 
implest method is to cover 
hock 
high-voltage or 
market 


not always lasting nor com 


imple. The 


all points that produce with any 
of the 


corona dope on the 


variou anti 
However 
this cure j 
ulation 
and dirt 


effective solution | to 


pletely effective hecause of i 
breakdowns due to moisture 


\ much 


connect all trouble 


more 
ome point together 


and ground to some common point. In 


your case connect a wire from the pi 
tubs 
and from the frame to the yround ide 


of the 


ture hezel bolt to the peaker frame 


voice coil 


pe aker 


Audio tube failure 

1 Sentinel model 401 came n with a 
cracked GARS, the audio output tube. 1 
replaced it with a new tube and the 
set worked perfectly ifte; 
week | waa called hack by the customer 
and found the tithe / " 
cracked, At that time I recalled that the 
shield ower the tube va extremely 
fight mw «© 1h5 again 
but left the shield off. Th wa everal 
months ago and | have received no 
further complaint vow another set 
haa come in with i ” j thle 
cracked GARS. It 
the ahield off ay 
new tiuhe » the 
like to know 
ing the 
the set 


ahout a 


falled waa 


replaced the ¢ 


ARS in 


and even 


The tube hield 
ome sets does fit very if 
the slightest of flaw in the gla en 
to crack when 
heat 
When replacing 
leave off the tube shield. It 
effect on the 
the tube 


velope will cause the tube 


it expands, due to the generated 
by the 6AR5 element 
this tube, 
has virtually no ound, 
and is used to hold firmly in 


the socket during shipment 
Defective damping 

1 model 13 T'4 Gk er haa the 
following defects: white vertical 


at the left aide of the 


lines 
acreen, extreme 
aqueezing at the right 


] have 
ringing, but the co 


dé, ery poor 
checked the video am 


mponenta 


linearity 
plifier for 
and peaking coila appear in 
All voltages in the 
and the 

sign of anything wrong. 1 
checked all tubes the horizontal 


good orde 
video amplifier seem 
show no 


normal waveforma 


have also 


44 


including the 
Have 1 over ked 
ideo amplifier « ould 


other ¢ 


sweep circuit damper 
tube without 
something in the 
the trouble be in some 


F. C., Houston, Tex 


RuCCORR 


The symptoms you describe 


a case of defective damping 
linearity. The trouble is m« 
caused by a defective 0.1-yf 
the damper circuit. To 

it is probably the capacitor 
ode circuit. There is a remote 
that the defective capacitor 
on the horizontal output 
the linearity coil; 
usually cause a reduction in 
other check 


horizontal linearity coil 
ohm resistor shunting it. 


howe ver 


would be in te 


and 


Poor contrast 


A Du Mont RA-166 has vei poor 


contrast and weak sound T ith hati. 
ticed 


helped hut 
cathode of 


tutiona have not 


the voltage at the audio 
amplifier is low, measuring 
For a voltage distribution ; 
/ think if should he ahout 
howe ve? I am unable to 
trouble. Everything checked 
! 


voltage powe) supply ctheel 


M. P., Seranton, Pa 


It seems that you may hav 
nail on the head with your theo 
the voltage of the cathode of 
This voltage should b 
or very close to it. Since you 
about 40 volt at thi 
certainly result in poor 
and weak audio. The 
cathode of the 6W6-G1 ipp 
creen of the 6Al 
i.f. amplifier, the tuner, bias to 


audio 


amplifier 


point 
pict ire 
voltage 


plate and 


phase inverter and the screer 
6CB6 fourth video Lf 
the 12BY7 video amplifier. Me 


amy and 


prob 


PLAT TY 


This recent development was the ib 
ject of much discussion by pokesmen 
for Willy Motor Hoffman Ele« 
at the recent Western Electronic 


and 
tron 
show and convention in San Francisco 
Ross Aiken develope r of the flat ry 
tube for Willys Motor tated that hi 
tube, only a few thick vorked 
on an electrostatic principle and would 


use far fewer components it 


cuitry than present-day picture t 
The Willys’ flat TV 


transparent 


tube make 
deflection plate 


these 


parallel 
By controlling the voltage on 
plates, a very small focus area can be 
achieved with high definition and 
considerable brightne Mr Aiken re 
fused to comment on when the tube will 
be ready for commercial television 
Leslie Hoffman, president of Hoffman 
confirmed that his company 
with the flat tube 
color TV Hoffman 


has developed a two-gun color tube for 


Flectronics, 
was experimenting 
for application in 


} 


military use having red and blue guns 


ably you will find a leaky .02 
capacitor between the 6AT* 
GT audio amplifiers. This wv 
points ment 
and reduce the contrast and 


voitage to the 


this capacitor is not defe¢ 
interelectrode shorts in 
6CB6 and 12BY7 by 
check all resistors and 
associated with the « 
the 6W6-GT. 


Rebuilt picture tube 


j 


A Sentine receive? 
complai f of a very 
that 
was low and J 
a 21MP4. In about 
called and said the 
defective 7 found 
completely hlurred 
All vo 
chech 


was ga 


check revealed 


s10n 


focus circuit 
furthey 
prieture tishe 
that there was a lay 
neck of the tube. The 
ently rebuilt but the d 
it wasn't. The tube wa 
would like to knou f 
a rebuilt tube aa ne 
stead, N.} 

Most probably thi 
thar 
Is necessary to use 
in the bell o1 
this case the joint i 
even bef 

tubs 
instar 


a nd 


rather rebuilt 


flare ar 


manufacturet 
hipped to the 
There are many 
are broken in the product 
at the glass or electroni 
Here again the anneal 
leave a bulge or indentat 
ably happened if your 
sealed from G-E. The 
must meet all quality 
the fac tory 


PICTURE TUBE 


currently 
The new flat tube 
ciple originally devel 
The new thre« 


and is 
tube 


prepar 


sritain 
add principles developed 
is now working with H 
4 thin transparent 
just behind the clear fac 
tube. The green pho pt 
the front of the 
face is composed of a 
(like pitch roofs, too sn 
man eye to view, runnin 


screerl 


the screen). One side of 
ridges is coated with the | 
the other with the red. The 
guns are placed slight 

the sides of the screen 
trons from the red gur 
side of the ridges; those f1 
strike the other. The greet 
its beam on the front of the 
a point slightly 
the side. The 
less than 6 inche 


ahead ar 
tube would 


deep 
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Vou 


By JACK DARR of rerviving ra 


On ? ba 


HE Old-Timer snapped the case lemme show you. Y’ don’t even have 
of the portable shut, tuned in a to go downstairs to get this one. Look 


station and ran the dial of his auto here.” He sat upright in the center of 
ransformer up and down one last the seat, reached under the dash and 
Noting that the set still played easily slipped the set back into place, 
ine voltage of 100, he turned it then removed it again ‘See? 
with a grunt of satisfaction. As he push it back, turn it on edge 
ut the job ticket, a noise from up past the holes, then drop 
made him look up. He grinned and out. Simple 
sight which met his eyes. In “IT get it now. Whew! 


f the shop sat a sedan, and come out quicker. I thoug 


i 


ibove the seats were two very tuck there for good!” puffed 
cks, topped by a pair of lacele Ham 
one of which was threat “Well,” aid the Old 
me adrift entirely from it mostly experienc 
nm Shelving the portable, you about the brain Howsoeve1 
ier sauntered to the door is a lot you can do with a little brair 
nto the car, he inquired and maybe save yourself a lot of 
lifficulties, Junior?” Fro takin’ ’em out e que 
instrument panel emerged leave ’em it 
erspiring face of the Youngs take ‘em out 
issistant Running grimy the brains come 
ugh his crew-cut hair, he “What do you mean 
can’t get this blamed radio Young Ham ‘l thought | 
immed up there!” guy the other day that t 
minute. Lemme there,” much you cou 
Old-Timer A the Youngs Va till in ‘ 
laged to attain an upright “Yep, I did,”’ admitted the Ok 
the Old-Timer slid under the “However, if d heard all 
th the ease of long year ) versation, you'd have known 
i he came out with the set He wanted to know if I « 
‘How in the dickens did you get that et up’ without takin’ it out 
thing out?” asked the Young car. Told him no, I'd have to take 
Ham “I couldn’t get it past that out Y’ see, I know that bird. He'd 
eater.” been workin’ or th’ 1.f trimmer! 
“Takes both brains and experience, Reason I say that, he never had a radio 
wy,” grinned the Old-Timer. “No, that he didn’t try to align at one time 


ce There was a muffled g1 int, talkin’ about a omplete “a 


biperiin 


NOVEMBER 1955 





the et. 
the older 
hat a 


yu how 


Ham 


the 


oung 
rit 


in 
dome rinned 


t ‘ 


He 5 


} me 


of 


mber it 


a matter 
reme 
y Younyg 
W here 
of it} 
take 


to 


‘em 
do 


over, 


rurin’ o iow to 
what 
minute a Lo 


of 


ronna nave 
look 


em will come 


and 
lab rr A 


careful 


em 


and most out 


pretty ea i 


Phat’ 


aid 


just 
the 


me 


opinion,” 
“They're 
' He paused 
Ho N did 
dead?” 
the 


might 


ome 
Y« 


seein 


man 
Ham 
like 


ourly ing 
all hard 
“Hey, wait a 
know that 

“Didn't,” grinned 
‘Just thought it 
the playing at 
one That 


ipply and almost e 


for 
minute you 
tube wa 
Old-Timer. 

You ee, 
that 


power 


he 

least 
the 
verything 


et waa on 


tation cleared 


peaker 


Resistance from I'l to P2 should be sum 
of Pl and P2 ground, if buffer is 
good 


tube rhe 
fact that it 
local made 
amplifier was dead 
checked ee, 


the oscillator 
the 


but 


else, including 


very low volume, and 
wouldn't get anything 
me u the rf 
That was the 
there wa just 
through the 


that one 


pect 
ube you 
nal leaking 
let it play 


wouldn’t 


enougt Fi 
dead stage 

Anvthing ‘ 

through y 


mve core 


Antenna possibilities 
‘l catch, no 
ar i ‘ } Lia | k 


Young Ham, 

"as the r-.f. 
tube 

First,” sai d-T 

al othe 


like a leaky 


‘ 


one 


the 


that could cause 


immer? 
thing 
that antenna 
co mi 


forth 


antenna, open 


! antenna tt and 


th 


ines rite 
Anything 
pa 
the 
antenna 
flat 


met | bad 


you might 
trimmer to ‘ K; a 
trimmer! 
intenna or open ( ( ) Vow 
how about checki 
other trouble if 

out right?” 

‘Well, I could pul 
and check it with the 
looked the top of 
recited, 
of plug 
high resi 
antenna 
plug-shell t« 

“Correct, turn the 
Old-Timer. “Now, give me 
troubles that 


those 
turned 
tenna plug 
He 


in 
ol mmeter 
up at the car 


Very 
to 


from 

elf 

open 
hort 


tance 
rod it 
olutely 
de 


low re pin 


antenna very 


tance or ab from 


to chassis; ad from 
chassi 

the 
other 


the 


page,” aid 


one 
might find 


you in 


46 


antenna and what woul 
‘em.”’ 
“A leakage 
will cause a 
“And 
rupted 


of 


you ye t 


in the 
lo 


believe 


in 
also, 
the Old-Tim 
engine noise in 

a hard case 
temporarily 
mean hold 
tick the 


tell you for 


anew antenna 
“Yeah, 
insulators 
window 
it’s the 
tight,”’ said Timer 
thing for any like th: 
and so forth is to replace the 
Your customer will be a Ik 
pleased in the long Be 
dern impossible to make 
factory repair to a leaky antenr 
is, make it cheaper than a new an 


you 
and roa 
That'll 
antenna.” 
the 


trouble 


Old 


run 


near 


tenna, 


as cheap as they are nowaday Good 


antennas, too, I mean.” 


Check list for auto radios 

The Young Ham had pulled out his 
little loose-leaf notebook and was busily 
down his f short 
notes the talked 
Finishing with “sub no 
pk,” he the book 

“Wait a minute,” said 
“If you’re gonna write this cd 
do it right. Make a check | 
to do, before you pull a car radi 
it—let’ ee—diagnosi 
Ready?” The Young 
that the set 

light, or 

If it i 
fuse, fuse 


brand « 
Old 
ant if 


writing own 


hand as rimer 
trim 
closed 
the older man 


ist 


cal 
“First, 
at the pilot 

‘em 
the 
and the connection 


can se 
chee k 
See 
Found a fuse once 
had 4 
little too 
you've got your 6 volts to the 
first test of all Next, if 
up you can’t hear tne 
buzzin’, what wron: 

“Vibrator ‘ed i 
Ham, confidently. “Replace it 

“Maybe,” said the Old-Time 
Most of the t 

rhe re’ 

thing 


we 


too 
it actually volts dy) 


Set was a weak 


and 


dead, tated tl! 


not 
aiway 


in 
ao 


ure 
What 
trouble’ 
locate it 


or even a witch: 


double-pole witch, one 


the vibrator 


know 
the 


witeche 


“So, you have to 


i which?” asked 
olemnily 
“Tl 
Timer “One 
had it The 
traightened 
“Ve 
“Sometime you wget | 
the vibrator ‘A’ choke,” ex) 
Old-Time: “They almost 
choke the 
filtering, and a 
up and 
you 


mack you!” warn 
more corny 
Young 

hi face i; 
Ma ’ 


pencil te! 


vibrator 

bad 
break loose 
bad fuse 


heavy in 
hash 


will 


joint there 
Then 


ckKet 


heat 


sometimes get a 


for the same reason, 


Dirty of 


the olde 
( hevro 
Them’ 
about t 
All rig 
and 
ound 

runnin’ 
pet the 
10-amp 
drain 
or & 


are 


lat 
ie 


ht 
replaced it 
funny, 


on 


thou 
you Cal 
ou’ve found 
If it 
like 


an overi 


bench mu 


range, 40 


If 


amp 


you're pulllt 


, 
you ve got a 


pull 


bad | 


better 


If you want to make a 


car, W 


hile 


tie 


you've got 


here, pull the rectifier tube 


from plate to plate on the 


socket 
You se 
across 
all 


200 


set 

or 
ground 
and th 
ohms 


ther 


e, your 


from each plat 
buffer is 


conne 


the secondary winding 


s and, 
300 


en 


each 
get a 
from 


if you get a 
ohms from Ci 
half of the 

reading of 


plate to plate 


a shorted or leaky butfer. Ir 


plate-to-plate reading 
the 
And 


um oO 
” 
here 


back « 


econdary, and here’ 


can 
Now! 
no 
ing up 
output 
the 
take 


check 


creen voltage 
if there’ 


If the 


f 


of 


sound 


an 


see how 


Your 


hou 
other two 
sketched 


envelope 


he 
He 

the | 

those 


vibrator’s buz 


reading 


You can see the 


You reach in and 


tube 
speaker 
the 
to 


re 


change it 


you've 
bac 
tube ir 
if 
rf 
lime 
there’s 
the 
the 


yo 


et 


“TI had one.the 


W hen I 


blown 
we nt 

Young 
I chee 
any I 


, 
only « 


got 


k to 


1 turn; 


yout 


to 


ampiifier, 
amplifier 


you'll find one 


tube and 


| 


out If you 
O.K. If not 
volt-ohm-mil! 
e if you’ve 
on it 
an 0Z4 
is, check it 
If 
a pop 
the antenna 
the 


the mixe il 


you get p 
in the 


econd 


some w he 
that 
trouble ( 


if that 


he 


adoes! 


other d 
put 


laying al 


Ham 


ked 


har 


“That’ 


| lmer 
a vibri 
to let 
ometi 
and bl 
nan 
nothin 
you « 
on 


on ‘el 


an 
the 


“What that 


itor 


the 


Irie 
ow 


ew 


Dt 
prot 
gets a little a, 
point . 


they'll ich 


a fuse Then, 


fuse, 
E had 
catch 
bench 


they'll 
evel hay pene 


them 1 


and put t 


That'll 


ne 


show ut 


that up right away.” 


“Wh 
asked 


radio customers 
hurry, anyhow 


“We 
then. 


lat 
the 


ll, 
Ju 


l 


there’s 


t 


f they don’t 
Young Ham 
seem to Db 


nothing 


teil ‘em you 
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vibrator, sell ’em a full box 
and send ’em on their way 
to them that the vibrator will 
tart to blowing fus« 


+} 


pretty 
en’s the time to replace the vibrator 
“You can see that on a ‘scope pat 
tern?” asked the Young Ham 
“Sure can,” replied the Old-Timer. 
“In fact, we ought to take a ‘scope 
check of every auto radio that gets to 
the bench, just for luck. You can ire 
vot a lot of trouble before it happen 


I 
that way. Likewise, you can sell a lot 


of badly needed vibrators, too. Cu 

tomers mostly think that if a vibrator’ 
buzzin’, it’s all right. If you can show 
‘em what a ragged, jumpy pattern 
their old vibrator makes and what a 
nice clean square-wave pattern a new 
one makes, lots of times you'll get to 
replace one—and save them a service 
charge and you a service job. Takes a 
little diplomatic explainin’, though.” 

“What else can you do in the car? 
Isn’t that about all?” 

“Gosh, no,” said the Old-Timer. 
“There’s a mess of things you can do 
if you want to. Now, about these newer 
ets, the two-piece jobs, like the gal 
bathin’ suits, except they’re bigger 
Sometimes you can get by only pullin 
one unit, except when the dead part i 
on top. One thing you want to watch, 
though, if you de pull half of one of 
them, watch those ‘ambiguous plugs.’” 

“Huh?” 

“An ambiguous plug, Junior, is one 
you can insert into its socket just a 
easy right or wrong! In fact, it seem 
to be a little easier to get ‘em in wrong 
than right! They put ’em in some of 
the dernedest places, too. Does look 
like they’d put ’em where you could 
see ’em when the set’s in the car, but 
they don’t, so we've got to look out for 
‘em. One way and about the easiest, I 
guess, is to plug ’em in before you slide 
the unit up into place. That way you 
can at least see what you’re doing.” 

“Plugs, look out for. Anything else’ 

“Yes, there’s speakers. Car-radio 
peakers are subject to lots of troubles 


» 


being exposed to all the dust, dirt and 
vibration that they are. Dragging cone 
and sometimes even stuck voice coil 

open voice coils and the like are common 
troubles. Lots of sets mount the speak 
ers above the set, in a dash grille like 
this one, and you have to pull the set 
to get it out. Good idea to check the 
tone of the speaker before you put the 
et back in, if it’s at all possible. Might 
vet to replace the speaker, too. Lot 

of times if you can show the customer 
what a heck of a difference a new 
peaker will make he’ll buy it right 
away. ‘Nother thing; on these little 
underdash sets, like we’ve got in the 
truck, those little 4-inch speakers give 
quite a bit of trouble and they’re pretty 
tinny to start with. If you find one of 
them in a car like this, for instance, 
try sellin’ him a new 7 x 9 oval speaker 
to mount in the regular place in the 
dash. No trouble to hookin’ ’em up and 
they'll sure make a big difference in 
the tone of the set.” 
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“Speakers—check. Now, what e 
there about car radios that | 
book?” 


have in my 


Off-the-list items 

“Lots of things, Junior, lk 
but that’s ist about enous 
present After you get ‘en 
bench, that’s a different stor; 
radio is just about the same 
other when you come down to i If 
you know your circuits, you won't have 
too much trouble. One thing you want 
to look for, when you're testing ’em, 
current drain. That’s what that little 
ammeter on the car-radio test panel i 
there for, and it’ll tell you more about 
a car radio in a minute than you could 
find out any other way in two hour 
If you see a drain of around 10 amp 
for instance, on a set that shouldn't 
draw but 8, look out for a leaky buffer 
or filter condenser or maybe a shorted 
last audio coupling condenser or a 
horted tube. Turn one on and it draw 
only 3 amps, and there you are again. 
Probably a bad rectifier tube or open 
choke. 

“Also, remember the other day I! 
fussed at you for hookin’ up the outside 
antenna to that car radio 
checkin’? I took it off and 
use that little 4-foot piece of w 
the antenna plug on the end’ 
was, like I told you, a car ra 
to be awful dern sensitive and, 
check it on a long antenna, it’! 
you all kinds of false indications. The 
thing has to work on a tiny little 3-foot 
rod. If you can get it to play O.K. on 
that, it’ll play fine in the car 

“Another thing, you’ve gotta be 
careful of your alignment work on 
radios. Most of ‘em are pretty 
gain stuff, around the if.’s and 
coils and so forth, and they’ve got 
be very carefuily tuned up. If you're 
gonna get the most out of ’em, you've 
really got to be on the ball with your 
alignment. Watch out for ‘flat” trim 
mers in the i.f., too. A trimmer with 
out a peak means trouble and loss of 
gain in that stage somewhere, and 
you'd better find it if you want the 
to play at all when you put it back 
the car.” 

“And I might say that there are few 
things that make me any madder than 
putting a car radio back in the car and 
then finding out that it won’t play 
said the Young Ham. 

“'Tis true, ’tis true,” smiled the Old 


Timer. “I remember what a fizz you 


got in when you had to pull that Buick 
set last week twice! That was the 


ca 
s 


result of a little lack of checkin’ up on 


i.f. intermediate frequencies, wasn't 
= 


“ 


% 


“T guess so,” admitted the Young ft 


Landing 


him to 
imbled 


END 





Adapting the AC-DC for 
INSVERCOM operation 


HE two-way intercom is daily find 
place in home a 
found for this handy 

! 


ideal for 


ny a more 
new uses are 
electronic gadget. It i 
hort-di 
itoring 
baby 
Thi 


a remote 


tance communication and mon 
work such as remote-control 
itting 

two-station system consists of 
tation containing a PM speak- 
er connected by the master 
which has its PM speaker, 
a power supply and two or more 
of amplification. The master 
most of the cost 
building the system, but we 
this expense by taking ad 
the fact that all a.c.—d.c. 
radios contain in slightly different form 
sary 
With 


three po 


cable to 
tation own 
tages 
station 
iccounts for of buy 
ing or can 
eliminate 
vantage of 
the nece items for a master sta 


tion some added wiring and a 


ition switch, we can change 
the a. ad 


trument 


radio into a versatile in 
that 


radio, intercom o1 


wive I a choice of 


remote peaker radio 
operation 

Fig. 1 i i partial 
1946 Admiral table radio 


converted for use a it 


chematic of a 
that ha 
intercom 


been 


radio 


$2 





Putting that table model 10 U ork 


as a radi, radto with remote 


speaker, wnlercom 


By RALPH GUARENTE 


combination. Except for tube types and 
and re 


be adapted for 


capacitor istor values, it may 


changing modern 
a.c.—d.c, set since they all use basically 
the The wide variety of 
makes models makes the proposi 
tion an interesting since it offer 
wide latitude for individual design. 


any 
same circuit 
and 


one 


Intercom circuitry 


The only requirements for the input 
transformer are that it match the 
coil impedance and have a turn 
of at least 1 to 50. An ordinar 
ended output 


Voice 
ratio 
ingle 
transformer from an old 
radio may be used. Components C1 
Rl are match the 
impedance to the grid of the input tube 

All nece sary changes in 
ina! circuit are made in the first if 
interrupt the 
ignal and inject the intercom 
on the grid of the if. tube. Doing thi 
involves changing the i.f. tube into an 
audio amplifier. It is possible to 
the directly on the grid of 
first however, due to 
low from the PM sp« 


and 
used to econdary 
the orig 


tage Here we radio 


oltage 


iniect 
the 
the 


iker, 


input 
audio tube; 


input level 


3 WIRE CABLE 


The speaker and remote station. 


REMOTE 


a stage of preamplification 
necessary 

The type tube used as the 
fier will greatly affect the g 
able. In general, i.f. amplif 
two types—the remote-cutof 
such as the 12SK7 or 12BD6 
cutoff pentode of the 12SJ7 
12SJ7 is preferable because « 
signal amplifying 

In either case, 
the 
plate load resistor, to obtair 
gain. Careful 
given to this preblem 
of the circuit is fixed, any 
gain required must come fron 
tage. An approximate v 
load resistor may be obtain 
RCA tube Thi 
he exact the pri 
i.f. tran 


to creen on 


qualitic 
the prol 
select correct value fi 
consideératior 
Sin 


manual 
because 
former 
the 
triode at 


is connecter 
tube, 

act as a audio 
Once an 
established, the trial-and-« 
may be 
formance. 


approximate valu 


used to obtain opt 
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which 
operation to 
third positions 
but one 
the radio 
station 
the re 
desired, 
the third 
section 


switch S1 control 
modes of 
first 
been shorted in all 
This section connect 

directly to the 
the third position If 
mote-speaker feature is not 
simply omit all wiring to 

position of the switch in 

Switch S83 (Fig. 2) is a 
type and is normally in the 


Function 
of the three 
< used. The 
of S1 have 
ection. 
output 
when in 


and 


remote 


each 
pushbutton 
listen posi 
tion. This arrangement permits control 
of the system at the master station 
When S82, a d.p.d.t. toggle switch, is 
thrown to the talk position, the master 
tation may be used for straight mon 
itoring from the remote location. Plac 
ing S2 in the listen position, we can 
call from either station. Other 
may be and additional speakers 
may be into the system if 
desired. The three-wire plastic-covered 


systems 
used 
brought 


cable in Fig. 2 is relatively inexpensive 


and has a low loss at 150 feet 


Mechanical layout 


Like the set shown 
tube table radios are mounted in plastic 
cabinets. They 
enough to mount the selector switch and 
If pos 
the 
converter 


here, most five 


are generaly large 
talk—listen switch conveniently 
ible, they should be mounted on 
top or side as far from the 
as possible to avoid pickup. To anchor 
the rotary switch, it is best 
not to tighten the shaft nut against the 
plastic A better arrangement i to 
remove one of the assembly 
and replace it with 

to protrude through a 
This will keep the 
lipping. 

It is alway 


selector 


screws 
one long enough 
hole in the cab 
witch 


inet. from 


to keep lead 
If there are 
the 
under 


“a good idea 
wires as short as possible 
the chassis neat 
drilling a few hole 
the selector switch will provide a direct 
path for most of the The 
remote-speaker housing have 
to be an elaborate affair if it is 


no openings on 
switches, 


wire 
doe not 


mounted 
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Parts for intercom operation 
i—5-megohm resistor iI—R2 (see 
400-volt capacitor |—4-section 3-positior 
switch I—d.p.d.t. switch |—pushbuttor 
|—input transformer, 1:50 turns 
A-4744 or equivalent); |—4-inch PM 
150-foot length of 3-wire cable 


text { uf 

tary 
switch 
ratic (Star 


peaker | 


in an inconspicuou rhe one illu 
trated was 
It has plywood 


screening 


spot 
made for outdoor ine 
ides and back, 
in front. It is u 
a good idea to clamp the cable to the 
cabinet to the te 


connections mo\ 


here 
with 
copper! ually 


avoid pulling rminal 


loose when ing tne 


tation. 


Bear a couple of points in mind 


when converting a set for intercom 
work. If the 
mounted on the 
the et ised 
good chance the voice 
with the transformer winding, setting 
ip feedback. To avoid thi 

holding the transforme) 

There 1 u 

the 
remounted 


output transformer ha 
speake) i it 
there l it 


will 


been 
was In here, 


coil interact 


rivets 
peaker and remove it 
a convenient 
where it 


pot on cha l Lop 


W hen 


can be 


Partial schemat of ax 


converted ror intercom 


Fig. 1 
receiver 


Fig Remotes 
wiring 
tact 


of 


REMOTE SPEAKER 
HOUSING 


INPUT TRANS 


Rear view shows interconnections 


3 WIRE CABLE 


d.c. 
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Fig. 1—Construction of the 6BN6. 
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SE 
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Fig. 2—Schematic diagram of the 4.5- 
me gated-beam discriminator circuit. 
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“ a 270° 300° 
PLATE CURRENT FLOW 


Fig. 3—The phase relationship of the 
limiter and quadrature grid voltages. 


Lorn 


Fig. 4—6BN6 plate current pulses. 


50 


Action 


and 


of the 
OBNO6 


HE 6BN6 gated-beam 


tor, now 


rimina 

widely use ! ! ound 
ections of T\ et 
ly understood 

The 6BN6 i 


detector, the discriminato 


wide- 
generally 

based on the unique pr 

tube The cire 
number of advantage it pern 


imber of tube 


vacuum 
duction in the 1 (and 
circuit components) in the 


ection of the ry receiver: 


associated 


ound no 


detector transformer is needed, reducing 


cost and implifying alignment; 


provide good noise reject 
type noise 1s minimized ince 
constant in the grid circuit of 
criminator can be made very f 
A sketch of the 6BN6 i ho 
Fig. 1. The tube contains a cathode, two 
element and a 


ing the 6BN6 


grids, an accelerator 
A circuit u 
in Fig. 2 

The incoming 
ignal is applied to 
construction of the tube i 
phase of the FM signal on one grid i 
different from the phase of the 
on the other The phase differencs 

measured in degree with the 
frequency deviation of the FM 
at that instant. The amount of 
current that flows in the 6BN6 


The frequency devia 
! 


plate hown 


frequency-modulated 
both grid The 
uch that the 


gnal 
grid 
varie 


depend 
on the two grids 
tions of the 
converted into corresponding amplitude 


incoming ignal are thu 


variations in the plate current, resto 
ing the original audio signal. The fre 
quency characteristic of the audio sig 
toration since it wa 


rate of 


nal needs no re 
never lost—i.e., the change of 
the frequency deviations of the incoming 
the rate of change 


in the 6BN6 


signal is the same as 
of the amplitude variation 


plate circuit 


6BN6 discriminator action 
Let’ 
closely 


consider the circuit action more 
The plat 


ment are 


and accelerator ele 
operated at a 
tential with respect to the cathode 
known as the miter 
grids 
like the 


grids, respectively, of a 


positive po 
The 
grids are and 


quadrature and function 


control 


some 


what and 


ippressor 


Both 


pentode 


ATED-BEAM DISCRIMINATOR 


application 


are connected to tuned « 
at 4.5 mm 

Electrons leaving the cat 
tracted to the _ positive 
Whether or not 


will pa 


some ol 

on through the acce 
the anode depends on the 

grid. If tl 


on the limiter 


few volts newative, electror 
pelled toward the cathode 


‘ 


onto the inner irface ¢« 
tor returning to the cath 
of the B supply. If the g 
less than a few volts negative 
will pa through the accelé 
head for the plate. 

On it to the anode 
the quad 


‘ 


way 
~ream encounter 
If the 


above 


negative potential a 
cutoff, the 
through it 


negative potential is at or be 


elec tror 
and trike the 
will be repelle 
Thus, f 


limiter a 


the electron 
celerator anode 
both 


grids must be 


to flow, 
above cut 
grids can thus be considers 
Both 


are to reach the plate 


gates must be open 


tefore we consider thi 
in greater detail, we should 
nature of the plate curre1 
6BN6. The cathode bia 
the 6BN6 sets the 
the tube midway between pla 
cutoff and The ne 
swings of the 


operat 


saturation 
positive relative 
1.5-me signal applied to the li: 
drive the tube alternately t 


The elect 


limiter 


off and saturation 
past the 
result, virtually a 
repetition rate of these current 
is the same as that of the in 


flowing 


square 


signal 

The length of time that | 
and it is this 
width of the 
varie 


flows time 
which the 
pulses depends 
with the phase difference of the 
on the limiter and quadratu 

A time or phase lag exist 


circuit between the voltage 


the circuit and voltage bu 
circuit. In the case of the 
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the 


from tl 


circuit, 
fed 
ferred te 


ich 


nt 
cour! 


quadrature grid d 

applied v« 

It therefore lags the limite: 

age by 0) 
The 


ignals on 


varying phase 
the two 
When the 
exactly 4.5 me, the signal on the 


rature 


grid 


in Fig. 3 incoming signal i 
quad 
lags ignal 


The 


the limiter grid 
by approximately 90° (Fig 

of the signal voltages on both 
grids is such, at this that the 
6BN6 will conduct only during the in 
terval of the cycle indicated by the 
haded area. During the rest of the 
input signal cycle, the sum of the 
too negative 
to permit plate current flow 
Approximately 50° of 
wave pulse of current 


grid 


addition 


time, 


two 


ignal voltages produces 


a net bia 
each 
(Fig 
flows past the limiter grid will 
reach the these 
When the frequency of the 
the 
ture grid parallel-tuned circuit become 
reactive 
this 
ignal by less than 90 
time interval 
will flow 


“square 
i-b) that 
actually 
plate under condition 

incoming 
signal goes above 4.5 m« quadra 
and the ignal 
the limiter 
(Fig. 3-b) 


which 


capacitively 
voltage on grid lag 
grid 


The 


current 


during plate 


becomes smalle: ince 
the addition of the grid waveform volt 
ages at this time is such that the 
brought out of cutoff during a 
part of the incoming signal cycle. A 
ult, the width of the current pul ‘ 
(Fig. 4-a) 


the 
current drops 


bia ] 


maller 


a re 
and 
Less 
the current flowing betweer 


the 


decrease aver: 
than 50°) of 


and 


plate 
cathode 
limiter grid reache 
time 

Wt en 


the 
drop 


frequency 
below 4.5 . 
ignal voltage 
more 


n of 


the bia 


widen 
the square 


tween catnoade 


the plate 
The 
deviation icoming 
average urrent 1 
that | 


current 1} 


change in 
proportional to 
deviation of the 
modulation content of the 


thus detected 


incoming 


The discriminator circuit 
T he 
through 
(Fig. 2) 


produc ed 


Varying plate 

R2, the plate 
The resultant 

R2 is u 


acro 
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cult 1s 


control 


amplit 
a power! 


amplifier 


“d may thu 
Ril and Cl (1 
like an R- I 
f igna I 
an inteyrat network 
al have a 
charge C1 
tively long time cor 
they are therefore 
the The a 
duced by these i.f 
acro (1 


ably due te 
tant of R1 and 


inable to get through 


appre¢ 


circuit erage voltage 
pulses of 
appears reproducin 
(Fig. 5) 


the 


original audio signal 

While plate « 
intermittent or 
current 18 
tion of the tube’ 
accelerator « 
values are 10 ma 
and 0.5 for the 
current, made up of the 
currents, is fairly 
current 


rent in 
pulse type, ac 
The mii 
space cur 
Typical 
the 
plate 


continuou 
rent 
irrent rrent 
for accelerator 


The cathode 


um of the 


independent of the 
the latte: l 0 
small as compared with the accelerator 


plate 


ince 
current. An apparently correct cathode 
voltage, therefore, does 
mean that 
point to be kept in mind during 
work. 

The limiter grid has approx 
twice the effect upon plate current 
voltage the 
grid. Both grids are of 

cutoff Grid 
limited to small value in 
This is 
circuits the grids are 
not be heavily loaded 
be driven po 


not nece 
plate current is flowin, 


ervice 


imately 
(for 
quadra 


the very 


a given wing) a 
ture 
current 
the 
the 


connected ts 


harp type 


advantageou ince 
down ne 


grid itive by large 
inputs 
Potentiometer R&S in the cathoce 
minimum 
tion). Thi 
called the 
ent is u 


hich the tre 


‘ 


adjusted for 
AM rej 
tiometer | ometime 
Its 


channel! 


(maximum 
adjust ually 
mn the 
ipnal is receive 
Resistor Rl 


“Honey, will vou call the 


WAT 


Fig 
6BN6 


kids 


) 


{ \ 
\ 
\ 


Intes 


into an 
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IMPROVED TRANSISTOR 
REGENERATOR 


Left Improved 
regenerative 
transistor set 


JOSEPH AMOROSE 


DWIN BOHR’S regenerative tran- 

istor set (Fig. 1) described in . Below ‘Tmdies 
the April, 1954, issue of Rapio- chassis view 
ELECTRONICS was built and found shows parts lay 


i most interesting and extremely out. 


nt receiver. Robert A. Rogers, a 
transistor et enthusiast, also BIAS POT 
thi et and found it good, after 
he carried on extensive experi 
with the circuit. His plan was to 
ify and, at the same time, im 
Ve performance tecently he brought 
atest product (Fig. 2) to me for 
testing and comparison with the origi 
nal Bohr circuit. | found the improve 
nent in performance striking. Perhaps 
ther transistor hobbyists might like to 
ry their hand at Rogers’ improved 
on of the original Bohr receiver 
The most impressive feature is the 
ise in sensitivity, brought about 
change in the tuning ystem. 
tohr’s version brought in sta 
consistently over a 100-mile ra - - - 
Roget et will pull in with ease ELECTROLYTICS GND 
from transmitters 500 to 600 
tant. Too, in Rogers’ version most sensitive (critical) point without capacitor used to contro 
vity is better on the low-frequen spilling over, resulting in utmost sensi and takes over the functior 
of the dial. The principal fea tivity; better selectivity, because both by R2 in the Bohr cir 
of Rogers’ modified circuit are the primary and secondary circuits are the emitter bias and r.f 
coil: use of a tunable by Cl and C2; only one tuning tions as an additional 


lation of the tickler 
It increase sensitivity 


le capac itor to control feedback coil is used 
e effectively than was possible with The dashed line in Rogers’ cire 
for closes the changes made; only a slight dx statior 


iit en proves invaluable when 


tiometer R2 originally used 
R2 is retained, however, change is made in the wiring ( An insulated shaft c 
) 


urpose 
removed iT r’ be used on C1—C2 to e 


inetions as an additional volume cally, the tickler coil i 
the Ferri-Loopstick is used “as C1, C2, C3 and C4 capacitors ar capacitance’ effects. ( Re 


th no alteration required; hand out and replaced by capacitor , drum and dial cord runni 
7 


C3 and C4 shown in Rogers’ diag rate shaft—it is very effect 
A two-gang TRF type variable capaci The regenerating ability 
365 wuf in each section, : ‘ transistors varies widely. If 
C2. C3 is a | variable one unit is at hand, try a 
the CK722 that oscillate 
Use headphones of at le 


ieitance effect is negligible; transi 
is reduced to a practically in 

le level; control of regeneration is tor, 
it can be et closer to the and 


resistance; phones with 
of 24,000 ohms worked 


; 


5) ~ | 
anes | ror o- 4) 


Fie, 1—Schematic diagram of Bohr's Fig. 2—Schematic diagram of Roger's 


revised regenerative transistor’ set. Fig. 3—Typical absorption wave trap 


regenerative transistor receiver. 
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Adjusting the revised set 

Turn C1-—C2 to the 
tion. Then adjust L 
tation around 1600 k« 
Next, set C3 ist 
Finally, adju 
res ponse—thi s 


wide-open 
1 to peak 


and cement it in 


posi 


on a 


under the 
t R2 for 
near the 


place. 
squealing stage 
best overall 
halfway point. Controls R2 and ¢ an 
be left “set” for 
a slight adjustment will increase sensi 
tivity sharply. Reverse the leads of C3 if 
any hand capacitance effect is noticed 
With t2 should 
come in easily by tuning C1—C2. 
antenna 
conventional 


local reception; on dx, 


and C3 set, all locals 


Connections to the and 
are made in the 
If hand-capacitance effect 
reverse the 
Should 
cals interfere over any part of the band, 
and 


ground 
manner. 
troublesome, antenna 


ground connections, strong lo 
use an absorption type 
witch (Fig. 3) in the 
This not only eliminates 
also permits tuning in dx 
that part of the band. 
Numerous types of trap 
with. The most 
one made up of an 8-645 Carron (Car 
Manufacturing Co., 111.) 
antenna coil (low-impedance primary) 
365-uuf trimmer—both 
unit Set the trimmer to a 
tenuate the most interfering station; 
attention | 


wavetrap 
antenna leac 
the trouble but 
tations ove! 
were ¢ xperl 
mented effective wa 


ron Chicago, 


and a very in 


expensive t 


then no further required 


Construction and performance 
fresh batterie Just 
fresh electrolytic 


shelf-stored 
separated 


Use only new, 
as important use 
that have NOT been 
leads short well 
the battery as far as possible from other 
sensitivity was 


Keep 
and lace 
components found to 
decrease sharply the closer the battery 
was to other (Roget has hi 
battery on top of the set 
get the 
best antenna possible, plus a ground to 
pipe. A short will 
reception; for dx use 


parts. 
see photo to 
most possible oomph ) Use the 
a cold water antenna 
vive good local 
50 to 100 feet placed high and well in 
sulated. 

A 3-foot antenna and ground brought 
in 5 of the 6 local stations well. A 15 
foot antenna brought in all locals well. 
With an 100 feet 
stations about 100 miles away could be 
picked up in the daytime. At night, 
tations within a 600-mile radius 
frequently tuned in. On locals, the set 
selective if no ground is 


antenna 75 to long, 


are 


more 
used: bias and 
et to their most sensitive point 

often “How 
does a set built on a metal chassis com 


is much 
regeneration must be 
Experimenters wonder, 
pare with one built on a chassis of in 
material?” Mr. Roger 
dustrious fellow) built two 
find out. He used hi 
Bohr’s circuit in 
ceivers and these were the result 
The set the metal 
duced slightly more volume on all sta 
tions, but selectivity was 
of the six local stations 
the weakest, the sixth 
Too, the hand capacitance 


fan in 
identical 
revised 


both re 


ulated 


ets to 
version of 
cabinet 


with pro 


poorer; only 
five could be 
could 


tuned in 
not be heard 
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effect was much worse 
metal chassis. It hard 


it to a satisfactory degree even when an 


was to eliminat 


insulated shaft was used on the tuning 
capacitor. 

The other set was 
8 x 4 x 3-inch 
Va tly bette 
tuned in easily; 
harper with almost hairline 


built in a Lucite 


box and results were 
All six 


tuning wa much 


locals could be 


electivity 
Volume was very nearly as loud as the 


Most 


decrease of 


et in a meta! cabinet important 


however, was the hand 


wher 


re 





AN 


installing and 
kM 
factory 


HILE 
ing AM 
ing sati 
the AM 
This i 


ferrite 


tune! 

recepti 
band ] ometime 
particularly true o 
Broad 


amplifier 


difficult. 


ine? using antenna 


band intermediate-frequency 


usually more ignal strength 
than ordinary 

After purchasing an 
I really face to 


problem. The tuner was in 


require 
harp-tuned circuit 
AM-FM 
with the 
talled inside 
an all-metal trailer AM 
tations tent An outside 
antenna was the only answer rhe 
problem was to connect the AM section 
of the tuner to the FM 
out affecting the performance of eithe: 
1M or FM 

Fig. 1 how the 
It is found 


tuner 
came face 
house and 


were nonex! 


antenna with 
section 

original circuit 
often in present-day AM 
FM tuners. The FM antenna 
ents an impedance of 300 ohms to the 
By disconnecting the 
tap of the antenna coil, a capacitor can 
that will 


coil pre 


antenna center 
have a low re 
the FM band but a high 
the broadcast With 
it this point, perform 
will not be 


be inserted 
actance at 

reactance at band 
reactance ; 


the FM 


a low 
ance of 
impaired, 


ection 


impedance of the 
which is 


Because of the 
ferrite antenna, 
high, impedances must be matcl 
carefully. This i 2 (Fis 
and the capacitance between 
and C2. It provide 
of 80 

Do not 
obtain 


extremely 


aone by ( 
ratio 
an impedance r: 
value of C2 to 
trength If the 
than 50 


change the 
more ivnai 
impedance ratio is less imape 
rejection will be impaired by lowering 
the Q of the ferrite antenna. Instead, 
the value of Cl If the 
is reduced too much, a slight lo 


noticed 


reduce value 
of Cl 
f signal strength 
the FM band The 
about 
detected in 
out Cl, 
Fig. 3 shows another type of antenna 
input 


may be 


values shown 


optimum, and no change can be 


FM ignal by horting 


circuit and the method of matcl 


IMPROVEMENT 
AM-FM 


IN 


TUNERS 


end 
the t 


loop 
} 


ti 


Original infenna 


circuit 
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Tape Phonograph 


Thy Ampex 612 tereophonic tape 
phonograph is designed solely to play 
prerecorded tapes in home music sys- 
ten Intended for stereophonic (binau- 


ral, bi-fi, ete.) tape it will also play 
full- or half-track tapes. Each of the two 
620 speakers has its own 10-watt am- 
plifier to amplify the signals from its 
own half of the tape. The player itself 
operates at 7% inches per minute and 
on Ampex standard tape No. 5563 has 
a response within +2 db from 40 to 
15,000 cycle The 612 will also be sold 
without its case, for inclusion in custome 
built yatem 















Miniaturization 

Four transistors are packed into 
this hearing aid, which the manu 
the 


company 


(Sonotone) say l 


lightest the 


facture! 


mallest and 


has ever made. Measurements are 
1% inches long, 1% inche wide 
and a little le than % inch thick 
Only control is the volume control 
plu switch seen at the top. The 
nicrophone is behind the six small 
holes, the grill at the top being 
ornamental etching on the metal 
An earpiece and plug-in cord com 
plete the unit. 


— 


~. 
, cee eT 
; ie 


Communications 


Smallest field 


transistor-plus-l-tube v.h.f 


two-way 


ates on preset frequen le 


two controls 


The 
the 


receiver, an 


transmitter, 2 trans 


for example 


_ 





istors and a 
true vest-pocket unit and could be built independently f 

as a listening-only device, to link a soldier with his plat 

[t was developed for the signal corps by RCA. 


Micro-cell 
This button-size cell hi: 
developed by the Elgin Watch Co 
with the 
electric 
an open-circuit voltage of 1.1 ind 
models 
theoretical 


ampere-hours, of 


i been 





idea of future use in an 
wrist watch. It deliver 


have been made with a 
capacity of 130 


which at least 


85°. is realizable. Voltage rer 
practically constant durir 
charge, and life is long 


one year of shelf life prio 
service, plus uy} 


life. 


placed in 


years of 


ervice 





built is tl 
radiophone transceiver. It 
in the 45 band, ha 


portable ever 


5O-m«e 


(push-to-talk and volume control with sw 
all-transistor superhet, uses 10 tran 


tube. The receiver 
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Visual Tone Controls 


Tone control curves you can see are 








featured by European and American audio 
equipment, 

In the Bell & Howell phonograph—radio 
tape recorder control panel the visual tone 
control consists of a rubber or plastic strip 
mechanically linked to the LEVEL, BASS and 
'REBLE controls so that it moves up or down 
a scale, showing the level at bass, middlk 


and high ranges in the form of a smooth 








irve (photo right). Once the treble and 





ba controls are set, the curve may b 
moved up or down by the LEVEL control, 
increasing or decreasing volume without 
altering frequency response 
An auxiliary loudness control protect 

against high or low tonal loss at decreased 
volume levels, and pushbuttons are used to 
equalize the circuits for the various record 
ing curves. An additional feature of a num 
ber of the new Bell & Howell models is the 
oscilloscope seen at the right in the photo. 
It acts as a tuning indicator for AM and 


FM radio, makes a convenient recording 


level indicator for tape and may be adapted 
to a number of other application 
The ReVox preamplifier (ELA A-G, Zu- 


rich, Switzerland) has a less direct system. 





Bass and treble curves are printed on the 








; i 


panel and these are continued oOo coincide 





roughly with various positions of the step 


type bass and treble control Thus the user 





can see an approximation of the response 





Transistor Portables 






curve. The bass curve is calibrated from 
50 to 500 cycles and the treble from 1 to 
10 ke, with extrapolations to 20 ke 





it 


>s> bed) 


one 
‘ 


sei >>> 
A 
eeeecace 
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TECHNICAL REPLNIS 


Stringing beads to reduce feedback: 


an interesting frame-lock circutt; 


electront 


SOL 


EMEMBER in old 
the hero drew a 
’ Well, you 
bead 


the 


W Lot 
bead on the 


tern 
how 
draw 


too, if 


villain may be 


ing a pretty 


oon, 


you're a service technician. The Ferrox 


cube Corp. of America ha 
beads for reducing high-frequency 
bach The bead (see 


threaded onto wires 


deve loped 
feed 
photo) are 


Supply leads in radio and TV set 
form a path along which high-frequen 
Instead of 
traight and narrow path 
peaker or cathode-ray tube, r.f 
feed back to Input 


Regeneration or degeneration 


cy ignal ean go astray 
traveling the 
to the 
and if. signals can 
tawe 
may result, impairing 

So why 
tring along with bead 


Well, 


may 


et performance 


not decouple the leads? Why 


imple decoupling with capaci 


tor not be iti because 
et up by the 
combination of lead inductance with the 
Adding 
the 


ame 


factory 


parasitic resonance can be 


cireult capacitance eries in 


choke out offending 
for the 
remedy 


Ferroxe ube’s 


ductance to 
feedback 18, 
uncertain 


reason, an 
solution ij to thread 
upply leads that 
The permeabil- 


hielding beads onto 


may introduce trouble 


FERROM ADS 


af \ 
IT) yay tr 
| 


Diagram of part of heater circ- 
showing Ferroxcube beads. 


A 


#205: 
—. 





Fig. 1 
cult 


56 


use of 


and the datry herd 


Helier 


Ferroxcube beads 
strung ona wire 


== 


of these high 

the inductance of the lead 1 

30 that the 
high fr 


ity beads i 


creosed o much 
functions as a choke for 
ignal 

Furthermore, high losse 
in the beads at frequencies ¢ 
500 ke. Any r.f. or if 
up in the leads despite this choke action 


take place 
xceeding 


oscillation et 


will be severely damped by the losses in 
the beads 

An example of how the bead 
illustrated in Fig. 1 
line 


may be 
used practically is 
The sketch shows 
in an AM-FM 
ection decoupling network 
first 
as well as 


part of a heater 
inp i three 
The resi 
section acts as a voltage 


a filte TI 


each consist of a 


recelvetr u 
tol 
in the ; : , 
dropping r unit ie 
sections 


two other 


piece of hookup wire with three 


bead 
positioned at either end The leads are 
shunted to ground .0015-sf capac 
Thus, the choke action of the beads i 
supplemented by the filtering action of 


itor 


the capacitors Feedback by way 
thu 


be rroxe ube 


filaments is suppressed 


bead are 


6CB6 


of the 


LIK@LY to be 





~$§-—-o 


iT) 


Fig. 2 


decoupling supply 
supply to the 


used for 
the power 
These are long leads that 
La The 


greater the choking and da 


f+ 


signal more be 


Motorola Frame-Lock circuit 
The problem of noise in 
that has beer 
from the 
for time. Ho 
ing, vertical roll and re 
often 


areas 18 one 


the 
pinee! 


men boy i 


ome 
are unde! 
tions, 


produced 
ubstantially 
pleasure to-pain ratio 


lowerilr 


, 
ers 

Special noise inverters ar 
have beer 


celler circuits 


various receivers to prevent 
upsetting receiver perforn 
kink 
torola in its late-model T\ 
TS-525, 528, 603 and other 
of honorable mention 

The feedir 
phased noise pulses to the 
of the video amplifier, cau 
the m 


in noise cancellatior 


pr inciple of 


cancel, is not new; 


12BY7 


RADIO-ELECT 


Rp ¢ 


Schematic diagram shows circuitry of the Motorola Frame-Lock 


NIC 


< 
> 








c 


Fig. 3—Action of Frame-Lock circuit. 


achieve this in Motorola sets is. Mo- 
orola obtains this noise reduction with 

it using a special noise canceller or in 
verter tube, which in itself is interest- 
ng. 

The circuits in the anti-noise battle 
2. The third i.f. am 
A for video if. 
ignals, passing them on to the video 
detector and amplifier without 
even inspecting their credentials. When 
a noise pulse comes along, however, the 
Let’s 


are shown in Fig 
plifier operates class 


video 


circuit becomes less amiable 
analyze it a bit 

The i.f. signals that reach the screen 
vrid of the 6CB6 are 
ground through L1 and C2, series-reso 
nant to these frequencies. The L1-—C2 
network, offer a high im 
pedance to noise Unbypassed 


bypassed to 


however, 
signals 

thus flow, 

in this circuit 


noise currents developing 
noise voltage 

Noise appearing at the control grid 
if the third video i.f. tube 


irives the tube to zero bia 


nomentarily 
(Fig. 3-a), 
creen current to rise and 
to fall. Thi 
occurring at the noise 


ing the 
he screen voltage drop in 
creen voltage, 
frequency, is a negative-going pulse 


Noi ec 
er plate 


pul ‘ get to the video ampli 
circuit 
viths. One i 


ideo detector (Fig. 3-b) and video am 


(point B) via two 
conventional, through the 


ind appears a8 a positive-goins 
ilse at point B 
The noise ignal is also fed 
B through the third if. tube’ 
): the noise 

nevative-voing 

itee-going signals are almo 

equa ize, and cancel out (Fig 


Long-duration noise pulse are pa 


ly ibdue n this electronic hara 
Kirl circult, eliminating vertical picture 


flopping 


Recording cattle behavior 
The behavior of 
electronically recorded, according to : 


cattie can now 


article in the English magazine E 
t Which bring 
Who cares how cattle 
tanchers who raise them do! A 
knowledge of their behavior can provide 
the basis for improved techniques of 
grazing management 

Portable recording equipment i 
trapped to the animals to be studied. 
Basically, the equipment consists of a 


ronic Engineei ing 


the question 
nave 
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recording box and switches. These 

are mounted on a leather harne The 

animal can wear the harness for several 

weeks without noticeable discomfort 
Information 


needed include how 
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AUTO RECORD PLAYER 


The record fan can now take his 
with him on the road \ record 
photo) mobile 
announced as an accessory 
for Plymouth, Dodge, DeSoto, Chrysler 
and Imperial 1956 cars 
problems of a mobile 

one that would not be 


music 


player (see that goe 


has been 


The numerou 
record player 
affected by id 
curves and rough 
by CBS 
that play é-Inch 
, transcribed on both side The 

turn at 16 r.p.m. and give 
15 minutes of music or an hour 
Thus the diffi 


(nearly im 


den starts and stop 
were solved 
atories with a unit 


roads Labor 
records 
records 
up to 

of speech on each side 
culties of record changing 
possible with an automatic change) 


under road conditions and dangerou 


if frequent manual changing i 
ary) are 
changed during stops at filling 
or lunch counters, or the canned-musi« 
addict can pull to the ide of the road 


nece 
overcome Record can be 


tation 


when he 


The 
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AA 10 el method af 


ynchronizing traf fi 


lio hts u tth ad tape 


recorder and 


radio control 


and traffic en 
working with 
traffic lights 
The first 


iy ance 


OR many years radio 


rineer have been 


the idea of regulating 
radio control 
known was in 


urprisingly 


ry wirels 
ful effort 
they 
microwave 
i ffic inht red to wive fire 


‘37 where had a 


tem for turning 


truch 


efficient 
and 
emerpgen 


e the right-of-way in 


were 


activitie 


} 
Their 


reported 


yatem of continual integrated 
all the lig! in an entire 


tem by radio i i different 


con 


\ number ompanie 
that 


but until recent 


experiment directio 
i period of yeat 
tem 


evolved a control sy capa 


ary hun 
epa 
tion The 
talled 


Colo 


f transmitting the nece 


if witching functions and 
them at the interses 
ido Electroni Corp. ha in 
ful y Greeley, 
oject 


nad it 1 


tem at 
revived nterest in the 
again pe ing conside! 
e attention, 


Of the several possible approaches to 
traffic light by 
currently receiving 


nchronizing radio 


two are 


consideration method is to 


lent Colorado Electronic 


the lights with a conventional 
ection controller, u a y 
hronous or cloek type motor 
tached switches and reset thi 
periodically by transmitting an 
throw a reset switcl 
mechanism, This is co 
ystem of resettin 
clocks by timed pulses. It 
minimum of radio transm 
iest and sim pl t 
a limited 
light from a eentra! 
With this method cycling flexibil 
limited to that of the controller, bu 
controller retains its timing r« 
hip with controllers of other 
tions 


The 


witch 


inter 


cont 


pul e to 
ontroller 
to the 


contro 


contro 


inter 


approach i 
the old type controller al! 
use an intersection 
vated entirely by radio tr: 

The first method largely 
the problem of eabling the old type con 
together for 


other 


contro! 


trollers 


synchronization, 


have been 
cost of 


they 


Traffic 
cer ned 


engineers 
with the 
But 


ustomed to the old contr 


controller have be 


cepted its limitations and ha 
interested only in eliminating 
often used to interconnect 
tain their scheduled 

Our urvey, however 
definite need for an 
the old controller as well a 
of cable And most 


conditions are in fu 


timing 
Impre 


ation 
traffic 
with our conclusion in thi 
Actually, the traffic er 
more control over his traffic 
He needs more fle 


} ; 
é 


he now has 
traffic 
more controlle 


setting patterns 


he needs 
purchase at present market 
city wants the n 
trol over traffic for 
and convenience, but in 
afford controllers for only 
amount of 
calls for a 
efficient 
permit 


average 
maxin 


regulation 
controller 
regulation at a 
cities to install 
numbers to achieve 
safety. We felt that there 
ing need to build a con 
product, and that is what we 


cient 


In a typical installati 


eity uch as Greeley, we 


recorder as the storage m¢ 


coded 


tape 


ignal voltages r¢ 
then reproduce 


The 


a premodulatior 


and 
for broadcast igna 
tr rough 
fed into a conventiona 
much the 
output 


At each 


ver The 


same as ordina 


intersection 
rece receivet 
a decoder unit wi 
and selects thos 


particular interse« 
activate 
handle the 


include 


) mercul 
the switche 
intersection unit 
which is turned 
In the 


station or 


moto! 
radio event of 
at the 


unit, thi 


base 
motor aut 
sumes the t 

a small red light on the 
signals that the interse« 
“manual” 


tion 
cycling of 


; 


we refer to as 
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Left An intersection in 
stalled on a conventional trafli 
light fixture Bottom lech 
nician checks intersection unit 


The transmitter used in the Greeley 
project is a standard Motorola types 
PA-9355 designed for FM mobile com 
munications in the u.h.f. band. (Ou 
operations are at 454.15 me.) It 
rated at 18 watts cutput and designed 
for a 30-ke bandwidth 

Our receivers are also standard Mo 
torola units, model PA-9344, designed 
for mobile use with the PA 9355 base 
station transmitter. In spite of the rel 
atively narrow-band design of the 
equipment, we can put several system 
in this band with overlapping radiation 
patterns and operate without interfe1 
ence between systems. This feature wa 
necessary to accommodate systems i! 
neighboring cities. 

Receiver sensitivity is not critical 
when relatively high transmitter powe1 
is used and field strength is high 
Conversely, some receivers with high 
ensitivity will operate well from 
weaker field. Our operation require is capable of handling the traffic 
that the radiated field be sufficient for of any American city 
the design of the receiver used The tape mechanisms are « 

For average installations a band design and construction They 
width of 30 ke is sufficient; for a more conventional unit dual-track 


it 


complex system in a larger city desiring ing at a speed of 1.875 inche 


everal independent ystems, 60 k second. All switching function 
might be required to insure that on tape mec hanism and other b: 
system does not interfere with anothe tion components are entirely 

The novel modulating, filtering and The system is designed for 
decoding circuitry of our units gives operation. 
maximum protection against interfer Magnetic drum or other 
ence from other transmissions, screen methods may be used in lie 
out “skip” interference and permit tape mechanisms if individual 
operation with a signal-to-noise ratio tion requirement oO indicate 
far below that required for conven Our system is very simple te 
tional communications. This permit A qualified electrician can in 
maximum use of radio spectrum intersection unit per day 

We cannot detail the tape-making nance is simplified by unitized 
process, the premodulation circuitry o1 bly; the intersection unit con 
the decoding action, but the system i four plug-in ibunit and may 
capable of transmitting hundreds of exchanged and taken to a shop for 


switching functions simultaneously with repair. 
maximum integration and control. It There are many advantage 
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ELECTRONICS 


MAGNETIC 
INDUCTION 
FLOWMETER 


TO AMPLIFIER 


ELECT ROMAGNET 


: INSULATED 
1D lee measures rate of flow PIPE 


of liquid metal through pipe 


By THEODORE C. JAY, JR. 


chemical proce vork, it is often 
necessary to measure the velocity o1 
rate of flow of liquid metals or elec 
trically conductive fluid through 
Various mechanical devices have 

ised for this type of measurement, 
their accuracy and peed of re 
e are not atisfactory for many 


cation A new it rument called 


magnetic-induction flowmeter ha 
developed whict measures the \ cylindrical bore ELECTRODES 
in a rectangular 


block forms the flow 


tube of the unit. HOUSING 


d velocity electronically. It is more 
urate and responds faster than the 
mechanical device 
\ simplified magnetic-induction flow 
meter cireuit j hown in the diagram 
\ portion of an insulated pipe | u 
pended within the air gap of an electro- 
magnet. The winding of the electromag 
net is excited with d.c. supplied from a 
de magnet powel ipply When a 
quid metal uch a mercury passes core will be cut by the moving turn is induced in the secondary l« 
ough the pipe, the moving mercury of the secondary and an a.c. voltage the changing flux in the 
the magnetic lines of force set up proportional to the speed of rotation core. 
acro the air gap of the electromag will be induced in the secondary wind Therefore, when the mer 
net. Consequently, a voltage proportion ing. In other words, when an electrical the pipe, two a.c. voltage 
il to the rate of flow of the mercury conductor is moved in a magnetic field duced in the mercury and 
is induced in the mercury and appears in a direction cutting the lines of force, at the electrodes. The first 
acro the electrode This voltage i a voltage proportional to the velocity proportional to the rate 
fed into a d.c. amplifier, The output 1 of the conductor is induced in this con second is the no-flow voltag: 
measured with a d.c. voltmeter. When ductor. This is the principle of the mag To eliminate the effect of 
the voltmeter i properly calibrated netic induction flowmeter voltage, the a.c. voltmeter 
the rate of flow is directly indicated on The d.c. flowmeter circuit is not sati vided with a manual zeroing 
the meter scale factory for very low flow rates because screw. The voltmeter can 
The operation of this flowmeter i the induced voltage is too small for brated by setting the nee 
imilar to that of a transformer. When stable d.c. amplification. Therefore, for reading when only the no-fl 
a.c. is applied to the primary winding these flow rates an a.c. flowmeter cir is present. Afterward 
of a transformer, the constantly cuit is used. The circuit shown in the rates of flow can be read 
changing magnetic flux in the core diagram can be converted to a.c. opera the voltmeter. The calibration 
ets up constantly changing lines of tion by replacing the d.c. magnet powe1 made very carefully. The rate 
force around the core. These lines cut supply, the d.c amplifier and the d.c. are sometimes so small as te 
the turns of the secondary winding and voltmeter with similar a.c. unit How curate reading difficult 
uce a.c. voltages in it. If d.c. volt ever, ince the magnetic flux within 
are applied to the primary wind the air gap of the electromagnet will Bibliography 
the magnetic flux in the core will now be constantly changing, an ax 


j 


change and no voltage will be in voltage called the no-flow voltage will 

duced in the secondary winding. How be induced in the mercury even thoug! 
ever, if the secondary winding can b the mercury is tanding till. Thi 
rotated with respect to the primary as ituation is similar to that of the tran 
ynehro or a generator, the con former with fixed primary and second 


lines of force set up around the ary windings in which an a.c. voltage 





SQUITCH PANE 


By H. A. HIGHSTONE 


” 


OME refer to it as “squegging 
Others call it “ringing” in the 
horizontal sweep circuit. “Squitch- 
ing” is the one I'll buy. It was in- 
vented by a nice old lady TV custome: 
of mine to describe that rough, beaten 

p raster shot through with bright 
orizontal streaks which every TV 
repairman has encountered. 

Squitching is easily stopped—in most 
Simply replacing the horizontal 
oscillator or output tube often cures it. 
Sometimes readjusting the  locking- 
range trimmer or horizontal-frequency 
slue can be the answe1 Again, a 
loused-up Synchroguide waveform may 
be causing the trouble. 

However, to every TV 
eventually comes a_ squitcher 
continues to squitch—often 
tently—in spite of everything. Mass 
replacement of parts or some similar 
brute-force technique is the only means 
of subduing it. Chassis such as these 
frequently account for that vacant 
and twitching facial muscles 
(squitching) one notes in certain TV 
repairmen. 

Stubborn squitchers lost me a lot of 
hours. But no longer; not since I con 
trived my Squitch Panel (Pat. Not 
Pending). A squitch panel is cheap 
and construct, 
imple to use and tells its 
words of one syllable exactly why some 
chassis persist in squitching and exactly 
how to stop it. 

My squitch panel is a bare 3 months 
old, but already it has taken on three 
rough squitchers and nailed them in an 
average of 20 minutes per chassis. Cost 
of parts used totaled less than 50c, net 

The panel is a piece of heavy sheet 
metal 8 x 12 inches, flanged at the 
bottom to stiffen it. (Having gained 
hindsight, I would now suggest making 
the chassis of the squitch panel from 
insulating material, rather than metal 
reduces shock hazard. I’ve had several 
minor but unpleasant bites which would 
never have occurred had my panel been 
a nonconductor.) It mounts a dozen 
potentiometers ranging from 500 ohms 


cases, 


there 
which 
intermit- 


bench 


tare 


easy to screwdriver 


operator in 


i 








Output from a syne separator circuit. 
Panel quickly straightened it out. 
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megohms Each is 
rheostat, two leads from each being 
brought to insulated telephone tip jack 
mounted under pot. Two dozen 
patch-cords, each with a phone tip at 
end and an alligator clip at the 
other, complete the squitch panel 

How to use it? Clamp the panel to 
the afflicted chassis via mall ¢ 
clamps permanently bolted to the panel 
Next, lift each significant 
resistor in the horizontal oscillator cir 
cuit and replace it with a 
on the squitch panel. (To prevent error 
when later reconnecting, color-code each 
lifted resistor and the point from which 
it was lifted. I use various shades of 
nail polish for this purpose green 
blue, purple, yellow, etc.) Set each pot 
to the value of the lifted 
replaces. Now fire up your TV set and 
you are in 


to 5 used a a 


each 


one 


two 
one side of 


uitable pot 


resistor it 


business 

Operating the panel is pure cut-and 
try. It’s a matter of changing the value 
of the pots, singly and in combination, 
until a setting or settings found 
which stop the squitching. Then simply 
measure the value of each pot and reach 


are 


TEST INSTRUMENTS 


Partial rear view of squitch panel. 


horizontal 

another 

meal traignt 
ened out and flew t after a 5,606 
ohm 6S5N ) ( ‘ tor had been 
la ‘ y the quitch 
panel di d itter chassis had 
obviously £1 } neone a very, very 
bad time dence of whole 
horizontal 


will 


ale component g in the 
ay I pay 

ubstantial j “4 quick look 

at the j i py i which 
have > n t ena l 


these 


would 


such as 
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Another 
AIS 1 


onger 


Packard-Bell 
which 
for 


time 


toughie was a 
about 4 years old 


hold 


ionger than <2 or mir 


chassi 


would no vertically 


te at a 


Routine investigation nothing 


Neither itutior 


nor voltage andre checking 
bo ight ne 


tion that 


anything (I org to 
the 


Oo and i Ou of 


mer 


focus of thi im 


coil 


iggling 
imhte 


tor and 


Squitch panel in operation 


capacitors hither and yon in the vertical 


| uddenly in 


18,000 


ection, my quitch 
me that 
tor 


the vertical output tube 


pane 
formed connecting an 
the cathode of 
and the height 

the et 
the 


cure-all 


ohm resi between 


control pot arm would make 


hold but 
pieture to 


prood It alec restored 
That 


18,000 


proper focu 
had to be 
stance 


ohm too. 
the 


right 


resistor 


Less resi clobbered picture, 


amount back 
to where I'd 
This yarn 
electrically 
after 
every 


a greater put thing 


tarted 


make 
Anyway 


little if any sense 
I can’t make any 
the 


including 


even staring at schematic 


from angle upside 
Drawing a long bow, one might 


with 


down 
come 
sible regarding 
the focus “eo 

My 


halfway 
hold, 


omething 
the 


up sen 


vertical but 


squitch panel has paid for itself 
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several 


many times and even so it 


over, 

tart 
much greater value and far wider 
For 


assortment 


repre 
of 


cope. 


, 
ents only a toward a gadyet 


instance, my panel now mounts an 
of 450-volt 


with its 


capacitors, each 


provided pair of tip jack 


polarized plus and minu Phi 


addition enables me to substit 

major filter and decoupling cap: 
a chassis in bare minute All 
too not 


Also 


squitch 


one at a time 
tacked 


panel 


onto my now-crowded 


are a couple of mica 


components are being substituted. 


sion 
range. They brought int 
the next time I tackle one if those 
Packard-Bells or Spartons with a 
hold—one of 
hold eve 

the area i 
limits, all wave 


compres trimmers in the 600-uuf 


will be action 
hair 
those 
though 


quite 


horizontal 
which 


trigger 
dog refuse to 
every 


within 


component in 
factory hape 

I have a 
the 
capacitor 

the 6AL5 
juggling resistance 
vicinity, 


and voltages right on 
that juggling 
0015-uf 

7 of 


pec 
strong 
value 

tacked 


a.f.c 


uspicion 

of those 
onto pins 5 

plus 
the 
straighten out 

Why? the 
why than I'm interested in why chang 
ing R428, 
Christian out of that: squitching 
Oh it’s easy to 
that a shift in 


and 
tube, 
values in might quickly 
SuC¢ h case 


I’m no more interested in 


made a 
I9B1. 
owlli hly 


somewhere 


aforementioned, 
sure, deduce 


value upset 


R-C, R-L or L-( ne 


ome 


changing R428 exerted enough « 


leverage to cancel out the 
I still don’t care, and neith 
whether you 
wate! 

his 
Speed 


the 


customer, 
arrow or a 
computer to get 
working again. 

that’s exactly 
the squitch pane! 


and 
which 


A’s. 


The squitc h panel has furthe 


the 
zontal pulling, or bending if 
Only but only 

tunity presented itse f 


strated its value in mat 


once, true, 
ha 
tance involved 
Westinghouse which had 
about a 45° bend the toy 
lines. If you chose to believ 
a wind of supersonic velocity 
ing from right to left in the 


an 


of the picture, bending head 


door jambs, ete. 
left, but good, 
like it. That is 
Investigation 
peculiar 
gram) coming out of the syr 
(heading for the 6AL5 af 
Note arrows pointing t 
and the reason behind the 
This was interestin 
it was also informative—it 
cause. But what to 
off that pattern” All 
measured out right on 
tubes brought 


The custor 
what he 
with my 


revealed a patter? 


an 


the 
tituting 
nothing. 

What to 
put the 
and it 
and painlessly 
resistors, it ( 
have it, Buster! I 
the resistor 
their 
syne separator 
blind, strictly. 

I changed the 
the 
straight 
carpenters 
wind 


do? 


question to 


I'm no ens 
my 
supplied the answe1 
( hanyge 
stated 

you 
values of 


‘ 


even know exac 


region, 


resisto 
jambs the! 
and down, 
had built then 
fell off to 
technique? 
live 


do« I 


up 


sonic 
Screwdriver 
you want to 
easy? 
It’s 
panel will 
indefinitely just by 
That’s one of the 
pression 
why I 
further 
Even with this 
to, the squitch 
R and C will 
variables, but 


any 


hard to see 
not 


not 
ipply « 
swapplir 
reasor I 
trimmers 
plan to 
sometime while 
bit of bu 


panel st 


on ir 


expand 


complete 
plied as 
L as a variable we mu 
panel is to bes 
instrument. 
in a amplifier 
variable L or L’s in sub 
easily come up with an ar 
All one needs to fill ir 
ment are a few tapped ind 
multipoint switches. 


squitch 
competent 
video 


for 
1o 


utes. 


RADIO-ELECTR 


do? He 


ancient 


indiscriminat 


N | 





UlL 


ANY writers point out the 

similarities between tubes and 

transistors. Few mention their 

differences or the problems 
that must be solved in designing new 
transistor circuits. Problems relating 
to measuring circuits were discussed 
in RADIO-ELECTRONICS, February, 1955 
(Transistor Voltmeter Design Prob- 
lems). 

After many experiments these prob 
lems were finally overcome and a high- 
ly practical meter constructed. Its 
features are: 

high sensitivity—2.5 megohms per 
volt; 

compensation for temperature 
changes and variations in input 
resistance; 

use as a microammeter as well as 
a voltmeter (previous instru- 
ments could not measure cur- 
rent); 

stability like that of a v.t.v.m.— 
no zero resetting over wide tem 
perature ranges. 

In a simple transistor measuring 
ircuit there are two problems that 
don't appear in a vV.t.v.m 

1. Temperature effects are serious. 
They may be noticed just by working 


ar . 


+ 


Fig. 2—Multiplier resistance R1 is 


in series with source resistance R2. 





7 
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BATT Ww 
Fig. 3—Schematic diagram of balanced 


transistor circuit used for meter 
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TEST INSTRUMENTS 


ULTRA-SENSITIV E 
. fm LRANSISTORIZED METER 


»\ 


with a transistor near an open window 
In one experimental voltmeter a special 
switch was required for warm and cool 
weather in addition to a normal temper 
ature control. The static current of a 
transistor may change by as much as 
9°; per degree Centigrade! Unless 
your room is temperature-controlled, a 
transistor meter may be impractical 
2. While frequent zero resetting due 
to temperature change may be annoy 
ing, there is one problem even worse 
Note the following measurements made 
on different transistors used in a cir 
cuit like Fig. 1. Resistor R represents 
resistance of the signal source and was 
varied as shown. Readings are in sa 
R (ohms) 
0 100,000 


! 18 

Transistor ¢ B 14 

C 78 26 71 

This circuit is useless for measuring 
low currents because the current varie 
with changes in source resistance. For 
example, in a practical circuit using 
transistor A, we would need 55 ya 
through the meter in a reverse dire 
tion to zero it with input terminal 
open Now what happens when a 
measurement is made’? If the source 
resistance is very small, the meter will 
read too low by 37 (55 18) wa. Even 
with a source resistance as large a 
100,000 ohms, the error would still be 3 
(55 52) wa. These are considerable 
errors on a 50 or 0-100 micro 
ammeter. We can’t get around the 
problem by using a 0-1 milliammeter 
aided by a high-gain amplifie: rhe 
amplifier will boost the error as much 
a it does the vain We can’t alway 
tell when this error is present and it 
cannot be easily corrected like resetting 
a zero reading 

The above problem minimized 
the voltmeter of Fig 2 by adding 
multiplier resistance RI 
ource R2. When R1 is large enough 
it masks out errors due to change i 
R2. However, even a multiplier equal 
to 100,000 ohms may give considerabl 
erro! You can test your transistor 
voltmeter as follows Zero it with 
terminals open. Now short them. There 
hould be no shift 

These problems can be overcome in a 
imple way by using a balanced two 
transistor arrangement (Fig. 3) Iwo 
high-gain transistors are connected in 
eries, back to back. The input current 
flows through each It affects them 
equally but oppositely so far as colle 
flow is concerned. Therefore se) 


min 

placed 

rhe pointer 
ero in both 
idjustment 
was test 
iriation of 
irefully et 
open, they 
tible change 
vas carried 
e terminals! 
ts with those 
ee that they 
inced circuit 
wter for 


rd to the 
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‘The transistor microammeter. 


(Fig 4) a 
hould 

you 
individually 


terminal yain 


required 


otner cule 


ho hign 


each 


be correct precision 


may calibrate ange 


ist as for 


light 


the 2-volt scale Gain may 


need correction if room temper 


! ubject to considerable varia- 


m from time to time It will 


to be touched very 


not 
otter 
vith 
time, a calibration 
(Fig }) After 


calibrated 


avoid rechecking tandard 


ve from time to 


rk j 


the in 


included 
trument | correctly 
with 


the calibration 1 


iin-wise (a mereu 1) 


note adinyg vext time 
pair Lit t 

yain aiibration, 
the 


not 


you question the 


witch to CAI and ee if 
obtained If 
rhe 
powered by iu“ 
helf 
provided 
the 


venient for 


imply 
tandard value } 
ljust the till it 


tio 


pain calibra 
mall 
life 


with 


network | 
penlight cell that will last it 

The panel witch | 
positions to short 
The e 


zeroing of the 


and open input 


terminal are con 
microammeter 
remarkable feature of thi 


that it 


initial 
Ihe 


men 


most 
indicate 
current ignal The low 
only 0.4 wa full seale! 
movement 1 0.20 pa, 
Yet the 


sO 000 


iring cireuit 1 
i“ h low 
cale measure 
the 


this represents a 


Since meter 
vain of 50 
only ohm 


input resistance |} 


Compare this with the input resistance 
microammeter One 
about $100, 
full 


circuits, it 


of a vacuum-tube 


commercial unit, selling for 


low a Ol wa cale 


tubs 


can mensure us 


llowever, like all mea 
through a 
Actually it is me 


high resi 


ures current by forcing it 
high wrid leak 
oltage drop acro the 
Naturally thi 
drop In thi 
there is a lo of 0.5 
rhe transisto 
only about 0] 


asuring 
tance 
means a large voltage 
commercial 
volt at full 


microammeter 


particular 
meter 
“4 ale 
voit, a 


drops voltage 


considerable improvement ! 

This in 
tive 0 
Each tran 
ao this } 


trument use a highly sensi 


20-microammeter movement 
than 75 #a, 


The aftety 


istor pa ‘ le 


practical and safe 
factor about the 
v.it.veum,. using a U-200-pa 
ment If itivity 


tolerated a t.-oU- or 0 


nine iu with a 


meter move 
can be 
100 
The 0-20 cost 
than a 0-50 


lower en 
you may use 
movement 
dollars 


ya bask 
only a few 
and is recommended 


more 
truments 
(for ex 


some in 


use a low-sensitivity meter 
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6 VOLT BATTERY 


An inside 


ample, 0-1 and 


1 here 


money for a 


ma) 
istor amplifier 
aving in nign 
dollars, toc 
probably be « 
drift 


sistor 


istor costs a few 


tion there will 


tions due to and 


erro! 
econd tran 
rhe meter circuit is drawn 
put 


in Fig. 4 for convenience, 


instrument is housed in a 7 
chassis box with 
Voltage tern 
commonly used oOo the 
front panel. The ¢« 
the ide of the be 
operation 1s with the 


bot h 


aluminum 
(sec photos) 
more 
the 


are at 


irrent 


witch at of 


and “ope! 


ignifies 


“operate , 
cuit 

intere 
The 


meter ana 


Several ting feature 
“short” 


prevent 


witcen dar 
boun 
while the instrument 

10” switch convert 

200 “wa 


in Fig. 4. 
the 
pointer 
The “ 
to read 0 
applying unknown 
voltages which may overload 
rhis switch also permit 


and may 
be fore 


voltage range up to 200 


0-20-ua itself is available 
measurements through 


Thi 


pin 
instrument | use 


Pig. Schematic of meter circuit. 


view of 


the microammeter, 


a low-reading v.t.v.m 


2-Ha ange can indk 


rent phototube ‘ 
or bridge balar 
ange permit 
tion It was tried 

an inexpensive photo. 
dark day the ( 


brought near a window 


rather 


roammete 
blir 


oadit { the 
the 
plete ly could the point ! 
a readable value In 

the 
the output of a cryst 


Irie 


closing venetian 


ment meter wa 


a hand for antenna, 
past full scale 

This inst 
the pointer may be driver 


ument 


by touching the test cli; 
example, the leads may 
one end, a 


When the lead 


instrument, tou 


tip plug at 
the other 
the 
may produce negligible de 


into 


ever, if you tou h the p 
and the clip of the other 
deflect violently In one 
other. This will 
made of a different 
and is due to contact 
ber that only .01 
full deflection 
Construction is 


occul 
metal tl 
potent 


volt 


simple 
wiring The 
ack on the front panel ( 
terminal f 


cal involved 


or used as a 


200-volt range 


Parts for transistor microammeter 


Resistors: |—220, |—6,200, 3—+6,800 
470,000 ohms, 1—4.5, |—6.2, |—45 meg 
1—1,000, 225,000 ohms 
Miscellaneous: 2—2N34 transistors 
movement (Triplett 420 or equ 
ells i—single-pole 4-position 
switches 2—d p.dt switches 
7”5« 3-inch cabinet 


potentiomete 
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ELECTRONICS INDU 


WORLD’S LEADING WF q) INDUSTRIAL 
MANUFACTURER . LABORATORIES 
OF ELECTRONIC 
MITTS... 


TRAINING 
SCHOOLS 


V-7A VACUUM TUBE VOLTMETER: Easily the world’s largest WA-P2 HIGH FIDELITY PREAMPLIFIER 
selling VTVM. Features peak-to-peak scales—etched metal est selling hi fi preamplifier kit. Fe 
circuit board—1% precision resistors—full wave rectifier and ization, 5 separate switch-selected 
AC input circuit—reads rms and peak-to-peak AC, DC, and pre-set level controls, beautiful 
ohms quality components 


O-10 LABORATORY TYPE OSCILLOSCOPE: The world's largest HIGH FIDELITY AMPLIFIERS: Five 
selling oscilloscope kit, and the most successful oscilloscope from at prices ranging from $16 
in history. Designed especially for color and black-and range from 7 to 25 watt 


white TV service work. Its 5 megacycle bandwidth and new 
500 Ke sweep generator readily qualify it for laboratory DX-100 TRANSMITTER: A 100 wat 


applications. Features easy-to-assemble etched metal cir mitter, offering the greatest dolla 
cuit board construction ham radio field today 


Greatest Dollar Value Through Factory-To- You Selling! 


H | Mi 
aatnkits 
ONLY Gt u CAN GIVE YOU ALL 


OF THESE DISTINCTIVE ADVANTAGES: 


» The Most Complete Construction Manuals for Easy Assembl 


» Originality of Design—Developed Through Pioneering in the Kit Instrument 
Field. 


Greatest Dollar Value—Finest Quality with Real Economy 
Direct Contact with Manufacturer—Lower Price, Guaranteed Performance 


Etched Metal, Prewired Circuit Boards—Save Construction Time, Improve 
Performance. 


High Quality Standard Components for Long-Life Service. 


HEATH COMPANY °).."..)),.. BENTON HARBOR 20, MICHIGAN 


NOVEMBER, 1955 





there is no substitute for 


HEATHKIT QUALITY 


YOU GET MORE: AI first-run, top quality part 
the latest in electronic design—complete and con 
MODEL prehensive step-by-step assembly instructions with 
0-10 large pictorial diagrams and assembly drawing 
Proven performance through the production of 


] thousands of kits 


© 


Sitaithie Ow CAPAcity 
PROBE KIT 


tigation of circuits encountered in 7 


a} SjalthiE SCHED CIRCUIT 


COLOR.-TV 


5° OSCILLOSCOPE KIT 


4 of vecial low capacity probe t 
This deluxe qualit cilloscope has proven itself through 1 : 


circuit loading, or distortion. T} 


thousands of operating hou shops and labor: 
nea ys —_— “3 and labora iriable capacitor to provide NO 


iment impedance matching ~ 
; $350 


tories. Feature th 1 components—and the best in 
circuit design 
Features amplifier on to 5 Me for color TV work, 
| 


and employs the radical 


attenuation can be con- 
new weep circuit to provide 
stable operation up to 500,900 cy In addition, etched metal, 


pre-wired circuit boards cut assembly time almost in half, 


Q Hieaithié 'VCHED CIRCUIT 
SCOPE DEMODULATOR PROBE KIT 


the usefulness of your Oscilloscope | 
on envelope of R.F. or LF. carrier 


radio receivers. Functions like NO. 337-¢ 


r to pass only modulation of g 50 
35 


and permit a level of circuit stability never before achieved 
in an oscilloscope of this type 

Vertical amplifiers flat within 2 db —5 db from 2 eps 
to 5 Me, down only 1% db at 3.58 Me. Vertical sensitivity i 
0.025 volts, (rms) per inch at 1 Ke. 11 tube circuit employ 
a 5UP1 CRT 

Plastic molded capacitors used for coupling and bypa 
preformed and cabled wiring harness provided 

Feature built-in peak to peak cali MODEL O-10 
brating source—retrace blanking ampli 
fier—push-pull amplifier and step-at- $6950 


tenuated input Shpg. Wt. 21 Lbs 


ignal itself. Applied volt- 
30 V. RMS and 500 V. DC She 


SteadthiE €VCHED ‘CIRCUIT 
3° OSCILLOSCOPE KIT 


pact little oscilloscope measures only 9 
11°,” D., and weighs only 11 Ibs! E 
home service calls, for work in the 

for use in the ham shack or |} 
porates many of the features of 


6) Sheaithee eXCwed circuit 
5° OSCILLOSCOPE KIT 


This is a general purpose oscilloscope for the more usual 
applications in the servic hop or lab, yet is comparable 
to scopes costing many dollars more 

Features full size 5° CRT (5BP1), built-in peak-to-peak 
voltage calibration—3 step input atteruator—phasing con 


et is smaller in physical size for | 

etched circuit boards, the Model (¢ 
ertical response within 3 db fror 
Vertical sensitivity is 0.25 V. RMS/incl 


weep generator operates from 20 « 


trol—push-pull deflection amplifiers—and etched metal pre 
wired circuit board 

Vertical channel flat within } db from 2 eps to 200 K« 
with 0.09 V. rms/inch, peak-to-peak sen MODEL OM.! 
sitivity at 1 Ke. Sweep circuit from 20 $4950 
cps to 100,000 ep A scope you will be ° 
proud to own and use Shog. Wr. 21 Lt 


h 


ision for r.f. connection to deflection | 


ring, and incorpo MODEL O 
f features not expected at $2950 
ce vel. 8-tube circuit features ® 
Shpg vv 


e 3IGP1 Cathode Ray Tube 


nm moni 
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fill your test requirements 
WITH HEATHKITS 


DESIGNED FOR YOU: Heath Company test 
equipment is designed for the maximum in con 
venience. Besides being functional, Heathkits rep 
resent the very latest in modern physical appear 
ance, and incorporate all the latest circuit design 
features for comprehensive test coverage. 
MODEL V-7 


Stadithie ETCHED CIRCUIT 
RF PROBE KIT 


The Heathkit RF Probe 


ll megohm VTVM will pe NO. 309-¢ 


Oo AtadthiE EYCHED CIRCUIT 


VACUUM 


we WOLTMETER KIT 


jesides measuring AC (rms), DC and resistance, the 
modern-design V-7A incorporates peak-to-peak meas- 
urement for FM and television ervicing 

AC (rms) and DC voltage ranges are 1.5, 5, 15, 50, 150 
00, and 1500, Peak-t eak AC voltage ranges are 4, 14 
40, 140, 400, 1400, and 4000. Ohmmeter ranges are X1, X10 
X100, X1000, X10K, X100K, and X1 megohm. Also a db 
cale is provided. A polarity reversing switch provided 
for DC measurement nd zero center operation within 


ith 


‘ ‘ 


it Stab 


Ptadthit ETCHED CIRCUIT 
PEAK-TO-PEAK PROBE KIT 


NOW read peat ‘ 


; any 11 megol 
range of front panel controls. Employs a 200 pa meter 


for indication. Input impedance is 11 megohms 
Etched metal wired circuit 
board for fast, ea i mbly and re MODEL V-7A 


liable operation is yl) thicker for $2450 
more rugged physic: nstruction. 1 e 


precision resist or utmost accuracy Shpg. Wt. 7 Lbs 


ing etched ci 
lo Readi 
VTVM 


required f H 


5) Stiadthie 30,000 VOLT D.C 


HIGH VOLTAGE PROBE KIT 


NO 336 -¢ 


$550 


For TV serv 
urement of |t hh Lx 


iltiplier resist NO. 336 


Stidhhie 2,000 OHMS /VOLT 
MULTIMETER KIT 


The MM.-1 is a portable instrument for outside servicing 
for field testing, or f quick portability in the service 


obe 
} 


6) Siuadthie 
HANDITESTER KIT 


shop. Combine attractive physical appearance with 
functional design. 20,000 ohms/v. DC, and 5000 ohm 
AC. AC and DC voltage ranges are 0-1.5, 5, 50, 150, 500 
1500 and 5000 volts. Direct current ranges are 0-150 pa 
15 ma., 150 ma.,500 ma., and 15 amperes. Resistance rang 
are X1, X100, X10,000 providing center scale readings of 
15, 1500 and 150,000 ohms. DB ranges cover 10 db to 
+65 db 

Features a 4! 0 pa. meter Pro- 
vides polarity reversal on DC measure- MODEL MM.-1 
ments. 1% precision resistors used in $29 
muitiplier circuit Not affected by ad 


RF fields Shpg. Wt. 6 Lbs 


The Model M-! 


$00. 1000. and 500 


ma. an  -100 

(30 ohm cerfter 

center « 

1000 ohrm 

handy po 

pocket Ver 

Make fin idk t MODEL M-1 

ice ho Ww rie i Ss 

are in j ‘ i idea I t ‘ 1450 

. 

An j j i Ad ; bs 


or beginner 
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* 
Hicathie The Model TS-4 features a controllable 
inductor for all-electronic sweep, improved 


oscillator and automatic gain circuitry, 

TV ALIGNMENT high RF output, center sweep operation, 
and improved linearity. It sets a new high 
standard for sweep generator operation, 
and is absolutely essential for the up-to 
date service shop doing FM, black-and 
white TV, and color TV work 


Voltage regulation and effective AGC 
action insure flat output over a wide fre 
quency range. Electronic sweep insures 


complete absence of mechanical vibration 

Sweep deviation controllable from 0 up to 

40 Me, depending upon base frequency. Effective two-way blanking 
Fundamental output from 3.6 Me to 220 Me in 4 bands. Crystal marker 

provides markers at 4.5 Me and multiples thereof. Crystal MODEL TS-4 

included with kit, Variable marker covers from 19 Me to $4950 

60 Me on fundamentals, and up to 1806 Me on harmonics. s 

Provision for external marker Shpg. Wt 


Oo Stedithil \NNEARITY PATTERN 
GENERATOR KIT 


The new-design Model LP-1 produces vertical or horizontal | 
terns, a cross-hatch pattern, or white dots on the screen of the 
set under test. No internal connections required. Special 
attached to the TV antenna terminals. Instant selection of the 
desired for adjustment of vertical and horizontal linearity, pict 
aspect ratio, and focu Dot pattern presentation is a must for 
convergence adjustments on color TV sets MODEL Lf 


Extended operating range covers all television chan $2350 
nels from 2 to 13. Produces 6 to 12 vertical bars or Za 


| 


4 to 7 horizontal bars 


StiithiE \ ABORATORY 
GENERATOR KIT 


The Heathkit Model LG-1 Laboratory Generator is a high-ac« 
signal source for applications where metered performance | 

It covers from 100 Ke to 30 Me on fundamentals in 5 band 
lation is at 400 cycles, and modulation is variable from 0 
output from 100,000 jv. to 1 piv. 200 pa. meter reads the RI 
in microvolts, or percentage of modulation. Fixed step and 


output attenuation provided MODE 
Features voltage regulation, and double copper plated $3950 
hielding for stabilit Provision for external modula i 


tion. Coaxial output cable (50 ohms) 


Siciadlthie ~CATHODE RAY 
TUBE CHECKER KIT 


This new-design instrument holds the key to rapid and 
picture tube testing, either in the set, on the work-bench 
carton. Tests for shorts, leakage, and emission. Feature 
graph test (a spot of light on the screen) to indicate whether 


is capable of functioning 
The Model CC-1 tests all electromagnetic deflection pictu 
normally encountered in television servicing. Supplies all 
voltages to the tube under test, and indicates the condition of the 
on a large “GOOD-BAD” scale. Features spring loaded MODEL CC-1 
test switches for operator protection $2350 
The CC-1 is housed in an attractive portable case * 
and is light in weight ideal for outside service calls ; 


SicalthtE O\RECT READING 
CAPACITY METER KIT 


Not only is this instrument popular in the service shop 
found extensive application in industrial situations. Ideal for 
control work, production line checking, or for matching pair 
Features direct reading linear scales from 100 mmf to |! 
scale. Necessary only to connect a capacitor of unknown 
the insulated binding posts, select the correct range MODE 


CM-1 
and read the meter. The CM-1 is not susceptible to $2950 
° 


hand capacity, and has a residual capacity of less than - 
1 mmf 





This is one of the biggest signal generator bar- 
gains available today. The tried and proven 
Model SG-8 offers all of the outstanding fea- 


tures required for a basic service instrument. 
High quality components and outstanding per- 
formance. 
The SG-8 covers 160 Ke to 110 Mc on funda- 
mentals in 5 bands, and calibrated harmonics 
extend its usefulness up to 220 Mc. The output 
signal is modulated at 400 cps, and the RF 
output is in excess of 100,000 uv. Output con- 
MODEL SG-8 $1950 trolled by both a continuously variable and a 
Shpg. Wr. 8 Lbs. e fixed step attenuator. Also, audio output may KIT 
be obtained for amplifier testing. Don't let the 
low price deceive you. This is a professional type service instrument to fulfill 
the signal source requirements in the service lab. 


Q Meche... IMPEDANCE BRIDGE KIT 


The IB-2 features built-in adjustable phase shift oscillator and amplifier, 
and has panel provisions for external generator. Measures resistance, capaci- 
tance, inductance, dissipation factors of condensers, and storage factor of 
inductance. 

D, Q, and DQ functions combined in one control. 1% resistors and 4 
silver-mica capacitors especially selected for this instru- MODEL 18-2 
ment. A 100-0-100 microammeter proyides null indications 
Two-section CRL dial provides 10 separate “units” with an $5950 
accuracy of .5%. Fractions of units read on variable control. Shpg. Wt. 12 Lbs 


Q Kchhil “Q” METER KIT 


The Heathkit Model QM-1 will measure the Q of inductances and the RF 
resistance and distributed capacity of coils. Employs a 4%” 50 microampere 
meter for direct indication. Will test at frequencies of 150 Ke to 18 Me in 4 
ranges. Measures capacity from 40 mmf to 450 mmf within + 3 mmf. Indi 

pensible for coil winding and determining unknown condenser values. A 
worthwhile addition to your laboratory at an outstandingly 


| 


MODEL OM.! 
low price. Useful for checking wave traps, chokes, peaking $ 50 
coils, etc. Laboratory facilities are now available to the 44 = 

service shop and home lab Shpg. Wt. 14 Lbs 


& Hhathil 6-12 vor 
BATTERY ELIMINATOR KIT 


This modern battery eliminator will supply 6 or 12 volt output for ordinary 
automobile radios as well as 12 volts for the new models in the latest model 
car Output voltage is variable from 0-8 volts DC, or 0-16 volts DC. Will 
deliver up to 15 amperes at 6 volts, or up to 7 amperes at 12 volts. Two 
10,000 microfarad filter capacitors insure smooth DC output 


MODEL BE-4 


Two panel meters monitor output voltage and current. Will $3150 
. 


double as a battery charger. Definitely required for auto 
mobile radio service work Shpg. Wt. 17 Lbs 


CQ HKicihél DECADE RESISTANCE KIT 


Twenty 1% precision resistors pruvide resistance from 1 to MODEL DR-1 


99,999 ohms in 1 ohm steps. Indispensible around service $1950 
7. 


shop laboratory, ham shac kK or home workshop Well worth 
the extremely low Heathkit price Shpg. Wt. 4 Lbs 


Q Kechecl VIBRATOR TESTER KIT 


Tests vibrators for proper starting and indicates the quality of the output 
on a large “GOOD BAD" scale. Checks both interrupter MODEL VT-1 
and self-rectifier types in 5 different sockets. Operates from $ 50 
any battery eliminator delivering variable voltage from 4 14 : 

to 6 volts DC at 4 amps. Ideal companion to the Model BE-4 Shpg. Wt. 6 Lbs 


QO Keck DECADE CONDENSER KIT 


Provides capacity values from 100 mmf to 0.111 mfd in steps of 100 mmf 
l precision silver-mica condensers used. High quality 


ET 


MODEL OC-! 

ceramic switches for reduced leakage. Polished birch cab- $ 50 

inet. Extremely valuable in all electronic activity. 16 ° Hi ¥ A T HH 
Shpg. Wt. 3 Lbs 
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Ahiaddhie 
The Heathkit Model TC-2 is an emission type tube tester that 
ents a tremendous saving over the price of a comparable unit fron 
other source. At only $29.50, you can have a tube tester of your owr 
you are an experi te r only do part time service work. Ext: 


lar with radio servicemen, it u F meter with 3-color met 


npue GOOD BAD indi ' 1 ict i LOTT 4 < understand 

CH t KER i tube commonly encoun ed il =" ‘ work 
}-position lever vit ' ! ‘ t 7) ! 
ne Neon bulb indicate nt nmtir y « ! ) 


sockets provided fo au I 
tubes, 7 and 9 pin miniature tub ! , pi , MODEL TC 


tubes. Blank space provided ul ket additi Test S 
tubes for opens, and short wd for ity o I yasis of 2950 
’ 
total emission. 14 different f voltage v rovided 1. We 


@ Jhadshice PORTABLE TUBE CHECKER KIT 


is finished is roxylin imp 1 fab , V d MODEL TC.25 


tac hol ere U 2 ; ia . 7% ; h ‘in Bi t 1 ieal ie $3450 


© Shadthie TV PICTURE TUBE TEST ADAPTER 
The Heathkit TV pict tu test " Ex . MODEL 


with the Model | 5 - . “aby ‘ali t. nsist $450 


emi ion he rt 
of 12-pin TV tul 


nece ary technical 


QO Kishi... 
CONDENSER CHECKER KIT 


Use this Condenser Ker quickly and ; tel measure 


known condenser and istor Vv ies. All “Aa f taken directl 

calibrated panel scale MA Ou iny involved cal lation Capacity 

ments in four range ror } to 1000 mfds. Checks paper, mica, c« 

electrolytic condenser A power factor control is available for accu 

cation of electrolytic con r efficiency. Leakage test switch electi 

polarizing voltage 25 \ 450 volts DC to indicate condense: 

quality under actual load c« tion Spring-return test switcl 

discharges condenser under test and eliminates shock hazard to 
Resistance measurements can be made in the range from 100 ohr 

ohms. Here again, all values are read directly on the calibrated scale 

sensitivity coupled with an electron beam null indicator in 

creases overall instrument usefulne: MODEL ¢ 


For safety of operaticn, the circuit is entirely transformer $1950 
’ 


operated. An outstanding low kit price for this surprisingly 


accurate instrument Shog. WI 


8 Stidthhie NISUAL-AURAL 
SIGNAL TRACER KIT 


This signal tracer is extremely valuable in servicing AM, FM, and T\ 
especially when it comes to isolating trouble to a particular stage of 


under test 
features a high gain RF input channe 


ignal tracing from the receiver antenna input clear through all RF 


This visual-aural tracer 


tector, and audio stages to the speaker. Separate low-gain channel! 
for audio circuit exploration. Both visual and aural indication by 
peaker or headphone, and electron beam “eye” tube as a level ir 


incorporates a noise locater circuit for DC noise checks, and a buil 


brated wattmeter (30-500 watt Panel terminals provided 


for “patching” output transformer or speaker into external MODE| 
circuit for test purposes. Designed especially for the radio 

be E A T be and TV serviceman. Cabinet size: 9'%" wide x 6%” high x 5 $2350 
deep. A real test equipment bargain Shog. WI 
BENTON HARBOR 20, MICHIGAN 


RADIO-ELECTR 





. 
Used with a sine wave generator, the Model SHatthie 
HD-1 will check the harmonic distortion out- 


put of audio amplifiers under a variety of 


conditions. Reads distortion directly on the 
meter as a percentage of the input signal. 
Operates between 20 and 20,000 cps. High 
impedance VTVM circuit for initial reference 
settings and final distortion readings. Ranges 
are 0-1, 3, 10, and 30 volts full scale. 1% pre- 


MODEL HD-1 cision resistors. Distortion scales are 0-1, 3, 


10, 30 and 100% full scale. Requires only 3 
Shpg. Wt. 13 Lbs $4950 volt input for distortion test. ME | ER 4 | 


Jtudthi’ AUDIO ANALYZER KIT 


This instrument consists of an audio wattmeter, an AC VTVM, and a 
complete IM analyzer, all in one compact unit 

Use the VTVM to measure noise, frequency response, output gain, power 
supply, ripple, etc. Use the wattmeter for measurement of power output 
Internal loads provided for 4, 8, 16, or 600 ohms. VTVM also calibrated for 


DBM units. High or low impedance IM measurements made MODEL AA-! 


with built-in 6KC and 60 cps generators. VTVM ranges are $ 
01, to 300 volts in 10 steps. Wattmeter ranges are .15 mw 5950 


to 150 w. in 7 steps. IM scales are 1 to 100% in 5 steps. Shpg. Wr. 13 Lbs 


Jtaithi’ AUDIO GENERATOR KIT 


This new Heathkit Model features step-tuning from 10 cps to 100 Ke with 
three rotary switches that provide two significant figures and multiplier. 


c 


Less than .1% distortion. Frequency accurate to within + 5%. 


| 


Output monitored on a large 4%” meter that reads voltage or db. Both 
variable and step-type attenuation provided. Meter reads zero-to-maximum 
at each attenuator position. Output ranges (and therefore 
meter ranges) are 0-.003, .01, .03, .1, .3, 1, 3, 10 volts. Step- MODEL AG-9 


tuning provides rapid positive selection of the desired fre- $3450 


quency, and allows accurate return to any given frequency. Shpg. Wt. 8 ibs 


Stathi’ AUDIO OSCILLATOR KIT 


(SINE WAVE —— SQUARE WAVE) 


The Model AO-1 features sine wave or square wave coverage from 20-20,000 
cps in 3 ranges. It is an instrument specifically designed to completely 
fulfill the needs of the serviceman and high fidelity enthusiast. Offers high 
level output across the entire frequency range, low distortion and low 


impedance output. Features a thermistor in the second amplifier stage to 


maintain essentially flat output through the entire fre 
me : Pp hte. re fre MODEL AO.-1 
quency range. Produces an excellent sine wave for audio 


testing, or will produce good, clean, square waves with a $2450 
° 


rise time of only 2 microsecond Shpg. Wt. 10 Lbs 


StidhhiE RESISTANCE 
SUBSTITUTION BOX KIT... 


Provides switch remy . 36 oe l — —— l MODEL RS-1 

resistors ranging trom > onm Oo megonms. Numerou 

applications in radio and TV work, and essential in the $550 

developme ntal laboratory Shpg. Wt % Lbs 
Heatthil KC VACUUM TUBE 
VOLTMETER KIT... 


The Heathkit AC VTVM features high impedance, wide frequency range 
very high sensitivity, and extremely wide voltage range. Will accurately 


; 


measure a voltage as small as 1 mv. at high impedance. Excellent for 
sensitive AC measurements required by laboratories, audio enthusiasts and 
experimenters Frequency response i substantially flat from MODEL AV-2 
10 cps to 50 Ke. Ranges are .01, .03, .1, 3, 1, 3, 10, 30, 100 


and 300 v. RMS. Total db range —52 to + 52 db Input $2950 


impedance 1 megohm at 1 Ke Shpg. Wt. 5 Lbs 


StathhiEe CONDENSER 
SUBSTITUTION BOX KIT... 


Very popular companion to Heathkit RS-1. Individual sele« MODEL CS-1 


tion of 18 RTMA standard’ condenser values from .0001 mfd $550 
. 


to .22 mfd. Includes 18” flexible leads with alligator clip: 
Shpg. Wt 
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HEATHKIT HAM GEAR 


for high quality at moderate cost 


DOLLAR VALUE You get more for 
Heathkit dollar because your labor is used 
build the kit instead of paying for someone els 
Also, the middleman’s margin of profit ts ¢ 
inated when you deal directly with the mar 
jacturer 


MODEL DXxX-100 


7) 


@ Jhualthie ICO KIT 


The Mods VF-1 cover 160-80-40-20-15-11 and 10 
with three basic oscillator freq 1encie Setter ti 
average RF output on fundamentals. Feature 


pre-calibrated dial scale. Cable and plug ; 


Q Mahé 0%-100 PHONE & 
CW TRANSMITTER KIT 


The reception given this amateur transmitter has been 
tremendous. Reports from radio amateurs using the DX-100 
are enthusiastic in praising its performance and the high 


ind 
tal socket of any modern transmitter 


the convenience and flexibility of VFO 


quality of the components used in its assembly. Actual 


e than the price of crystal May be 


lug n the Heathkit Model AT-1 MODEL VF 
transmitter, or supplied with power fron 

most transmitters. Measures: 7” H. x $1950 
642” W. x7 


{ 
at no 1 


I 


on the air” results reflect the careful design that went ew 5 
into its development 

The DX-100 feature a built-in VFO, modulator, and 
power supplies, and is completely bandswitching for phone 
or CW operation on 160, 80, 40, 20, 15, 11, and 10 meters. All 
parts necessary for construction are upplied in the kit, 


Shpg. Wt 


, 
SteidthiE = ON AMATEUR 
TRANSMITTER KIT 


The Model AT-1 is an ideal novice transmitter, and 
used to excite a higher power rig later on 


including tubes, cabinet, and detailed step-by-step instruc 
tions. Easy to build, and a genuine pleasure to operate 

Employs push-pull 1625's modulating parallel 6146's for 
RF output in excess of 100 watts on phone and 120 watt 
on CW. May be excited from the built-in VFO or from 
crystals ‘(erystals not included with kit). Features five 
point TVI suppression: (1) pi network interstage coupling 
to reduce harmonic transfer to the final stage; (2) pi net 


This CW transmitter is complete with it: 
supply, and covers 80, 40, 20, 15, 11, and 10 meter 
ingle-knob bandswitching, and panel meter indicate 
or plate current for the final amplifier. Designed fo 
operation or external VFO. Crystal not included 
Incorporate uch features as key click filter, line filte 
copper-plated chassis, pre-wound coils, 52 ohm cx 
put, and high quality components 
throughout. Instruction book simplifie MODEL AT.) 
issembly Employs a 6AG7 oscillator, 


6L6 final amplifier. Operates up to 35 $2950 


watts plate power input Shpg. Wt 


ANTENNA COUPLER KIT 


The Model AC-1 will properly match your low pows 
mitter to an end-fed long wire antenna. Also atter 
signals above 36 Mc, reducing TVI. 52 ohm coax 
power up to 75 watts—10 through 80 meters—tapped 
tor and variable condenser—neon RF in- 


work output coupling; (3) extensive shielding; (4) all in- 
coming and outgoing circuits filtered; (5) inter-locking 
cabinet seams to eliminate radiation except through the 
coaxial output connector. Pi network output coupling will 
match 50 to 600 ohm non-reactive load. IHluminated VFO 
dial and meter face. Remote control socket provided 

The chassis is made of extra-strong $16 gauge copper- 
plated steel. It employs potted transformers, ceramic switch 
and variable capacitor insulation, solid silver loading switch 
terminals, and high-grade well-rated components through 
out. Features a pre-formed wiring harness, and all coils 
are pre-wound 


High-gain speech amplifier for dynamic or crystal micro 
phones, and restricted speech range for increased intelli- 
gence. Plenty of audio power reserve MODEL DX-100 
Measures 20%” W. x 1344” H. x 16” D 


Schematic diagram and complete $18950 


technical specifications on request Shpg. Wt. 120 Lbs MODEL AC.-! 


dicator—copper plated chassis and high 
quality components. Idea! for use with $1450 
Heathkit AT-1 Transmitter Shpg. Wt. 4 


Shipped Motor Freight Uniess Otherwise Specified 
$50.00 Deposit Required on C.0.D. Order: 
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“AMATEUR-ENGINEERED” 


Equipment For The Ham 


MODERN DESIGN: You can be sure of 
getting all the latest and most desirable 
design features when you buy Heathkits. 
Advanced-design is a minimum standard 
for new Heathkit models 


ww 


«) Shiaithie VARIABLE VOLTAGE 
REGULATED POWER SUPPY KIT 


Provides well filtered D¢ 
volts at no load and regu 
10 ma. at 450 VDC, and up t 
current monitored on fi 
VAC at 4A. for filament. Fil 


and both isolated from ground 


Oo Stralthii COMMUNICATIONS-TYPE 
au sano RECEIVER KIT 


The new Model AR-3 features improved IF and RF 
performance, along with better image rejection on all 
bands. Completely new chassis layout for easier as 
sembly, even for the beginne: 

Covers 550 Ke to 30 Mc in four bands. Provides sharp 
tuning and good sensitivity over the entire range 
Features a transformer-type power supply—electrical 
bandspread—separate RF and AF gain controls--antenna 
trimmer—noise limiter-AGC—BFO~—headphone jacks 


54%” PM speaker and illuminated tun- 
ing dial MODEL AR-3 


CABINET: Fabric covered cabinet with $2795 
. 


aluminum panel as shown. Part No. 91 
15, shipping weight 5 lbs. $4.50 Shpg. Wt. 12 Lbs 


@ Siciddhit 
*Q” MULTIPLIER KIT 


Here is the Heathkit Q Multiplier you hams have been 
asking for. A tremendous help on the phone and CW 
bands when the QRM is heavy. Provides an effective 
Q of approximately 4,000 for extremely sharp “peak” 
or “null.” Use it to “peak” the desired signal or to 
“null” an undesired signal, or heterodyne. Tunes to any 
signal within the IF band-pass of your receiver. Also 
provides “broad peak” for conditions where extreme 
selectivity is not required. 

Operates with any receiver having an IF frequency 
between 450 and 460 Ke. Will not function with AC-DC 
type receivers. Requires 6.3 volts AC at 300 ma. and 150 
to 250 VDC at 2 ma. Derives operating power from 
your receiver. Uses a 12AX7 tube, and special High-Q 
shielded coils. Simple to connect with 
the cable and plugs supplied. Measures MOSEL GP-t 
only 4-11/16”H.x7%" W.x4%"D. A really $995 
valuable addition to the receiving . 
equipment in your ham shack Shpg. Wt. 3 Lbs or servicemen 


hack for supplying operating | 


experimental circuits. Use in all t 


search and development laborat ‘ $3550 
temporary power supply, and to dete ‘ . 


sign requirements for ultimat 


© Hee { ANTENNA 
IMPEDANCE METER KIT 


Use in conjunction with a sigt 


(Less Cabinet) 


impedance, line matching, ad)ju 
antennas, etc. Will double as a p! ni 
or relative field strength indicat l MODEL AM-! 
meter employed. Covers the range from 0-f $1450 
ohms. An instrument of many es f . 

amateur ’ t 


OQ Hchécc GRID DIP METER KIT 


This is an extremely valuab! 


! 


hundreds of jobs on all type é . 
2 Mc to 250 Mc, the GD-I1B i perated 
with one hand. Uses a 500 y f 


GD-18 
cation, with a sensitivity 


MODE 
phone jack. Includes prewound i $3950 
rt engine . 


Indispensable instrument f 


J 
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Sika. re. = EASY TO BUILD: The assemb 
mh 


tions supplied with Heathkits 


PR fon An?S 2 THE “ complete and detailed that anyo 


assemble the kits without difficult 


Tioeol bbe cthonan A Oe ; + . ‘ ' of pictorial diagrams and step b» 


structions Information on fre 


APPROACH TO J codes, soldering, use of tools, et 


vourself with confidence! 


HIGH-FIDELITY Oo Aieadhhil KON ANCED-DESIGN 
nour AMPLIFIER KIT 


The 25 Watt Model W-5 is one of the most outstanding high fidelity amplif 
available today—at any price. Incorporates the very latest design feat 
achieve true “presence” for the uper-critical listener 
Features a new-design Peerless output transformer, and KT66 
handle power peaks up to 42 watts. The unique “tweeter-saver” suppress« 
frequency oscillation. A new type balancing circuit results in closer 
balance between output tubes. Features improved phase shift char 
and frequency response, with reduced IM and harmonic distortion. Color 
harmonizes with the Heathkit WA-P2 Preamplifier and the FM-3 Tune 
Frequency response—within 1 db from 5 cps to 160 Ke at 1 watt. H 
distortion only 1° at 25 watts, 20-20,000 cps. IM distortion only 1 it 20 v 
using 60 and 3,000 cps. Output impedance 4, 8, or 16 ohms. Hum and noise—99 
below rated output. Uses two 12AUT’s, two KT66's and a 5R4GY 
KIT COMBINATIONS 
W-5M Amplifier Kit: Consists of main amplifier and 


power supply, all on one chassis. Complete with all neces Ss 75 
sary parts, tubes, and comprehensive manual. Shpg. Wt ° 
31 Ibs. Express only 

W-5 Combination Amplifier Kit: Consists of W-5M 

Amplifier Kit listed above plus Heathkit Model WA-P2 


Preamplifier Kit. Complete with all necessary parts, $ 50 
tubes, and construction manuals. Shpg. Wt. 38 lbs. Ex e 


press only 


ee SteidtthiE OUAL-CHASSIS WILLIAMSON TYPE 
roury AMPLIFIER KIT 


This is a very popular high fidelity amplifier kit that features dual-cl 
construction, The resulting physical dimension ffer an additional 
flexibility in installation. It features the famous Acrosound TO-300 

output transformer, and has a frequency response within 1 db f: 

150 Ke at 1 watt. Harmonic distortion only 1’) at 21 watts. IM distorti 
watts only 1.3°% at 60 and 3,000 cps. Rated power output is 20 watts. O 
pedance 4, 8, or 16 ohms. Hum and noise—83 db below 20 watts. Uses tw 

two 5881's, and a 5V4G 

KIT COMBINATIONS 

W-3M: Consists of main amplifier and power supply for 

eparate chassis construction. Includes all tubes and com Sa97> 
ponents necessary for assembly. Shpg. Wt. 29 lbs., Express > 


only 


W-3: Consists of W-3M Kit listed above plus Heathkit 
Model WA-P2 Preamplifier described on opposite page 5@9°° 
Shpg. Wt. 37 lbs., Expres | 


s only 


| 


| 


Ptcidthhil SINGLE-CHASSIS WILLIAMSON TYPE 


HIGH 
rocury AMPLIFIER KIT 


This is the lowest priced Williamson type amplifier ever offered in kit f 
yet it retains all the usual features of the Williamson type circuit. Mai: 
and power supply combined on one chassis, and uses a new-desigr 
output transformer. Frequency response—within 1 db from 10 cp 
at 1 watt. Harmonic distortion only 15°) at 20 watts. IM distortion at 
put, 2.7% at 60 and 3,000 cps. Rated power output is 20 watts. Output ir 
4, 8, or 16 ohms. Hum and noise—95 db below 20 watts. Uses two 6SN7 
9881's, and one 5V4G 

Instructions are so complete that the kit may be assembled successful! 
by a beginner in electronics 
KIT COMBINATIONS 
W-4AM: Consists of main amplifier and power supply for 


single chassis construction. Includes all tubes and com s3g975 
ponents necessary for assembly. Shpg. Wt. 28 lbs. Express a 


only 


W-4A: Consists of W-4AM Kit listed above plus Heathkit 
Model WA-P2 Preamplifier described on opposite page $5o°° 


Shpg. Wt. 35 lbs. Express only 


COMPANY 
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ATTRACTIVELY STYLED: Heathkit 
high fidelity instruments are not only func- THE VERY BE Ss T 


tional, but are most attractive in physical 


design. Such units as the preamplifier and * ba IN AUDIO WITH 


the W-5 main amplifier are designed for 


beauty as well as performance. They blend ar “BUILD-IT-YOURSELF” 


with any room decor and are the kind of in 


struments you will be proud to own 


«) Htedddthil W\GH FIDELITY 
PREAMPLIFIER KIT 


This outstanding preamplifier is designed specifically for use with the 
Heathkit Williamson type amplifiers. It completely fulfills the requirements 
for remote control, compensation and preamplification, and exceeds even 
the most rigorous specifications for high fidelity performance 


Features five separate switch-selected input channels (2 low level and 
3 high level), each with its own input.control. Full record equalizatio: 
with four-position turnover control and four-position rolloff control 


Output jack for tape recorder separate bass control with 18 db b 
and 12 db cut at 50 eps treble control offering 15 db boost and 20 db cut 
at 15,000 eps special hum control to insure minimum hum level and 
many other desirable features. Overall frequency response (with contro] 
set to “flat” position) is within 1 db from 25 eps to 30,000 cps. Will do justice 
to the finest available program sources. Beautiful satin-gold fiinish 


Power requirements from the Heathkit Williamson type MODEL WA-P2 
high fidelity amplifier — 6.3 VAC at 1 amp., and 300 VDC at $1975 


10 Ma. Uses two 12AX7's and one 12AU7 Shpg. Wt. 7 Lbs 


(2) Hteaithie 20-WATT HIGH FIDELITY 
AMPLIFIER KIT 


This Heathkit Model offers you the least expensive route to high fidelit 
performance. Frequency response i 1 db from 20-20,000 cps. Feature 
full 20 watt output using push-pull 6L6’s, and incorporate eparate bi 

and treble tone controls. Preamplifier and main amplifier are built on the 
same chassis. Four switch-selected compensated inputs and separate bass 
and treble tone controls provide all necessary functions at minimum in 


vestment. Features miniature tube types for low hum and noise 


Uses 12AX7, two 12AUT's, two 6L6G's and a 5V4G. A most interesting 
“build-it-yourself" project, and an excellent hi-fi amplifier 


for home use. Well suited, also, for public address applica- MODEL A-18 
tions because of its high power output and high quality $3550 


audio reproduction. Another Heathkit “best-buy” for you! Shpg. wt. 23 Lbs 


€) Shidithil 7-watrt 
AMPLIFIER KIT 


The redesigned Model A-7D features a new type output transformer for 
tapped screen operation, and provides improved sensitivity, reduced distor 


tion, and increased power output 


The full 7-watt output of the Model A-7D is more than adequate for n 
mal home installations. Frequency characteristics are 1% db from 20 t 
20,000 cps. Potted output and power transformers employed. Push-; 
output detailed construction manual top quality part 

high quality audio without great expense. Output tran MODEL A-70 


former tapped at 4, 8, and 16 ohms. Bass and treble tone $1695 
7 


controls provided on ‘the front chassis apron pg. Wt. 10 Lt 


Model A-7E: Provides a preamplifier stage with tw witch-selectec 
inputs and RIAA compensation for variable reluctance 


cartridges. Preamplifier built on same chassis as main wliff Mod ag t A T M4 
A-TE. Shipping weight 10 Ibs. $18.50 


AYSTROM INC 


NOVEMBER 1955 
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MODEL FM-3 


$2450 


(with cabinet ) 


Shpg. Wt 
7 Ibs 


The new Heathkit Model FM-3 features tremendous circuit 
improvements and brand new physical design. Sensitivity is 
better than 10 uv. for 20 db of quieting, and it employs a 
line-up for high gain and stable 
supply, 


completely modern tube 
operation Incorporates its own power and has pro- 
at low impedance 
the WA-P2 Pre- 
and physical size 

gain a highly stabilized 
and illuminated tuning dial. Educational treat- 
for the 
IF and ratio transformers are pre- 
and the front-end tuning unit is pre-assembled and 
6BQTA type RF stage, 6U8 oscil- 
two 6CB6's as IF amplifiers, a 6AL5 ratio de- 
audio amplifier, and 6X4 rectifier 


vision for low-level or high-level output 
The Model FM-3 
amplifier styling, 


Incorporates automatic 


attractive matches 
in color 
control, 
oscillator, 
ment of construction manual simplifies assembly 
newcomer to electronics 
ligned 
iligned. Uses as a cascode 


; 


ior-mixer 


a 6C4 


tector 


d \ Are you on our mailing list? 
ral 


Io, 


HEATHKIT HIGH-FIDELITY 


w) FM TUNER ax 


Features 


Brand New, Modern FM Circuit Using Latest Type 
Miniature Tubes 

Low-Noise Cascode RF Stage— 
—Stage of Audio. 

Extremely Good Sensitivity and Band-Pass for Outstand 
ing Performance. 

Strikingly Attractive Satin-Gold Finish to Mat« 
hit Model WA-P2 Preamplifier 

Compact Physical Dimensions for Most Pleasing Appear 
ance and Increased Circuit Efficiency. 


Two IF’s— Ratio Detector 


h Heath 








ply 
antenna 
tuning from 
able 
amplifier. I 
construction manual 
learn 


he builds 


net with aluminum panel as shown 
91-9 41.50 


HeaTHKIT Broaocast-sano RECEIVER KIT 


Build your own radio receiver with con- 
fidence 
plete 


even if you are a beginner. Com 
instructions supplied 
Features transformer-type power sup- 
high-gain miniature tubes, built-in 
5\6” speaker, and planetary 
550 Ke to 1500 Ke. Adapt 
AM Tuner and phono 
ducational treatment of the 
helps the beginner 
radio circuits and parts as 


for use as 


about 


MODEL BR-2 


$1750 


Shpg. Wt t 


ABINET: Fabric covered plywood cabi 
Part 
Shpg. Wt 


> Ibs 





If not—how about sending us your name? 





= es We oon 


ot Days 
mor 20, 


Phone 


<a 
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A 
NTON 
WALNUT BE mi ICHIGAN 


5-1175 


ORDER BLANK 


PLEASE PRINT 








QUANTITY 








NOTE: ALL PRICES 


Enclosed find | check ( money order for 


SUBJECT TO 
Please ship C.0.D. | 


CHANGE 





MODEL NO 








WITHOUT NOTICE 


postage enclosed for 


On Express orders do not include transportation charges— they will be collected by the express agency at time of delivery 


ON PARCEL POST ORDERS include postage for weight shown 


ORDERS FROM CANADA and APO's must include full remittar 
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AUDIO—HIGH FIDELITY 


U METER and its uses 


watched 
i Neouwt 
Mur 

een a 

action 
epistering 
ram and 
the an 


f the 


isable 


Typical VU meter 
with A card scale. 


connects VU 
tape re- 

use as 
in- 


Unit 
meter to 
corder for 
recording -level 
dicator. 


<~——_ 


meter. 
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Fig. 1—Diagram of standard VI 


1955 
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w VI 


overcome these 


meter (see photo) de 
nortceoming 
Yi i entially of a 
D’Arsonval mov 

f 


a noncorrosive Ul Vave 


mmisist \0-wamp da 


ement meter 


rectifier and two calibrating resistors 


lhe complete self-contained 


of the VU mete 100 ohms. A full 
wave 
that human voice 
peak of one po 
larity than the other, will ad the 


how the 


yenerate 
greater amp ror 
no matter microphone is po 
larized through it connector 

Two scales are used on VI 
The A card seale show! 
i to 3 VI cate 


I he neyative 


meter 
in the photo has 
above the line 
black while 
heavy 
the line 
from 0 to 100 
with 0 
black. This 
intended for 
work 
percent-of 
numbers are above the line and 
I he 


ecard is 


figures are in 
and the 


beneath them are in red 


the positive figure line 
Selow 
is a percent voltage scale 
The 100° 

VU. These 


cale is used on 


mark correspond 
number are 
meter 
laboratory and 
On the B 


voltage 


general test 
ecard seale the 
are printed in large black numerals 
ame VU seale as on the A 
printed in letter and in red, 
used in 


where it is 


smaller 

line. Thi 
broadcasting and recording 
know the 
modulation of 


le vel 


below the wale } 


necessary to 


percentage of 
maximum recording 
ignal being 


markings of 


produced by the 
the 
actually present in 

imply which 
The 0 
mark is located to the 
approx 71%. of 


measured. However. 


either cale 
both 


you 


are 
The choice j scale 


prefer to have accented 
VU or 100% 
right of center, 
the full 
Volume 


ire actually 


imately 
cale ar 
scale 


units indicated on thi 


numerically equal to deci 
below the 


level of 1 mw of power acro 


referen io 
600 ohm 


hel above or 7eTo 
when mea 
This is the 
phone 


uring a ine-wave 
reference level 
The 


ignal 
tele 
“dbm,” 


used in 


work expression 


meaning above or below 1 


mw,” signifies exactly the same thing as 


units only when 
tate 


when 


volume measuring 
Plain 


reference-level dis 


teady ignal 
as 


cussion, 


sine-wave 
used in 
ordinarily refer to decibels 
below the old reference level of 
500 ohm Vi 


measurement of 


above or 
fh mw 
the 
indicate 


ACTOS 


applied to 
program material 


volume level and not actual 
power, 

rhe 
meter is very good, To pas 
t be flat 
and 16,000 eycles and within 0.2 db be 


10,000 evycle 


the VU 
inspection 


within 0.5 db between 25 


frequency response of 


it mu 


And when 
a 600-ohm 
produced 
the 


tween 35 and 
this 


line, 


is bridged across 
distortion 


meter 
the harmonk 

in the line by the 
less than 0 


connection of 
meter is 

The damping of the 
signed to allow it to handle the abrupt 
changes in level found in program ma- 
terial, When it is connected 
600-ohm external resistance and a sine- 
wave voltage sufficient to give a steady- 
state deflection of 0 VU is suddenly ap 
plied, the pointer will not overshoot less 


78 


meter is de 


across a 


(Fig. 1), 
copper-oxide 


impedance 


rectifier 1 ree ary to insure 


ame 


than 17 nor more than 1.5 Still, that 
pointer is no laggard for it must be able 
to reach 99 on the percent scale in 0.3 
second 

later most audio 
and TV work through a 
telephone line, and the VU meter was 
particularly 


signal fed 


Sooner or ignals 


in radio pass 
measure the 


pair. A 


designed to 
into a telephone 

series resistor of 3,600 ohms is 
with a VU acro a 
ohm telephone line. The 
of this and the 3,900-ohm im 
pedance of the meter produces a total 
of 7,500 ohms, well above the “10 times” 
minimum bridging impedance previous 
ly mentioned. 

A 4-db drop occurs across this resistor 
so that a 0-VU 
represents a power level of 4 dbm in the 
itself. And it just so happens, by 
no mere coincidence, that it is 


always 


used meter 600 
combination 


resistor 


reading on the meter 
line 
a practice 
of the telephone company to allow signal 
levels of from 4 to 8 dbm to be trans 
mitted over the average pair! 
When the VU meter pointer touches 0 
VU or the 100% mark, the level will be 
precisely the maximum that should be 
sent into the line. If the transmitter 
being fed at the other the line 
is adjusted so this signal produces 100% 
modulation, the operator at the remote 
pickup can tell by glancing at his VU 
meter the percentage of modulation 
Fig. 2 shows the diagram of an at 


( able 


end of 


In” 


yyy gp 
| r 
| 


T 


- - + 4 


Attenuation network for 
meter across a 600-ohm 


Fig. 2 
with VI 


use 
line. 


tenuation network used with a standard 
The 3,600-ohm 
mentioned above is used 
of an H-pad. Arms A 
pad identical and 
crease in step. When they are increasing 
in resistance, arm B 
vice 
that 
7,500 ohms impedance, no matter where 
the attenuator is set. The impedance of 
the attenuator as from the 
likewise remains unchanged 
dial starts at 4 
woes up in steps of 2 dbm to a maximum 
of 44 dbm. There is no 0-dbm setting of 
the attenuator, for the resistor 
producing a 4-dbm attenuation is always 
in use. The 0-VU point on the 
automatically indicates the level to 
which the attenuator dial is set. For 
example, if the attenuator is set for 10 
db, the VU meter will indicate from 

10 to 13 VU, with 0 VU on the 
dial actually being 10 VU. These attenu- 
ators are precision equipment and are 
expensive. Fig. 3 shows the distribution 
of voltage and impedance across a VU 
meter and its attenuator when the 
meter is reading 0 VU. 


volume unit meter eries 
ahead 
and iy of this 


increase or de 


resistor 
are 
ing, and 


is decrea 


versa. Resistance values are such 


the source voltage always “sees” 


seen meter 


The 


and 


side 


attenuator dbm 


series 


meter 


VU meter applications 

It might be thought 
meter would be too delicate f 
use, but this is not so. A VI 
designed to 
of abuse. It i 
peaks 10 time 
0-VU 
0.5 second or 
load of 5 
neither 
to the 
ibration 


take a reasor 
built to with 
those 
reading for 


nece 
duce a 
a continuous voit 
times the 0-VI 
case should there be 

nor any effect 
Incidentally, VU 

the 0-VU point ar 
their greatest accuracy when the 


meter 
calibrated at 


is reading between poir 

1 VU. 

As a tape recording fan | 
been completely satisfied w 
bulb recording level 
otherwise highly prized hon 
corder. The trouble with the 
is that it 
only at one level, that at whict 
just lights. When the level 
below this 
way of telling how far that 
falling short of 
meter, with its « 
dication, would correct tl 
the fac. that all high-qua 
sional tape recorders use 
as a level indicator 
ment in favor of trying t 
VU meter to my tape recorde 

This took a surprising am 
before a at la 


indica 
gives a po itive 


above or point 


ceeding or 
value. A 


clinche 


perimenting 
petal OM hy 
~ 
ihe 


NAN HANA A Ht 


<! ; 


distri 


Fig. 3 
bution 


Voltage and impedance 
across attenuating network 


rangement was worked o 
contributed to the difficulty 
was resolved the meter conn 
be made to existing outlet 
corder without tampering wit} 
plifier wiring. Had it not be« 
restriction, the example de 
the excellent article “Imp: 
Priced Tape Recorders” by 
Burstein in the April, 19 
RADIO- ELECTRONICS 
followed 


added to 


could 
and a meter amy 
the instrument 
recorder had no 500- or 600-ohr 
home recorde: 
the meter in series with a lev 
variable could have be 
nected across this outlet. The 
let on my recorder is one for 
an external speaker with a 
voice coil. As is usually the 
outlet could be activated while 
ing for monitoring purposes 

The first attempt was merely to c 
nect a 3.2-ohm resistor across a phe 
plug in this outlet jack then 


as do some 


resistor 


ana 
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ELECTRONIC 
TUBE 


ELECTRONIC 
[UBE 








ELECTRONIC 
TUBE 


ELECTRONIC 
TUBE 








SYLVANIA 


+ IBSGT 
ELECTRONIC 

: Eiow to get 

the jump on call-backs 


in G6 easy Moves 


Here are six tube types called for most 
in your daily service work. Eliminate the 
call-backs from these types and your 
biggest share of headaches is over. It’s 
easy to do just that, too, simply by getting 
into the habit of using only Sylvania tubes 
-.. in the familiar yellow and black carton. 


These 6 types alone incorporate over 14 
design and production improvements to 
eliminate the most common causes for 
( ill- backs 
It’s no wonder more and more servicemen 
and black carton 


“quick failures’’ and costly 


consider the yellow 


their ‘‘calling card of top quality service.” 


SYLVANIA ELgecTr I 

1740 Broadway, New Y 
In Canada: Sylvania 

University Tower 


LIGHTING * RADIO ELECTRONICS TELEVISION ATOMIC ENERGY 
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connect the 
rh would not work 


deve loped 


meter acro 


acro 
recording 
re {) 
meter 
tran ward 
I plugged wind 
and 
the 
with 


the external 
a §00-ohm 
The rrie 


te) 
7 


Fig. 4—VI 


recorder to 


meter connection to 
indicate recording 


tape 
level. 
a variable re istor, wa connected acros 
the line 
yielded plenty of 
but test 


winding Chi arrangement 
voltage for the 


run with an 


meter, 
audio signal 
and an a. v.t.v.m oon re 
the 
indicated by 
differ 


Scratch 


yenerator 
vealed the voltage developed 
head that 
meter widely for 


wro 
recording and 


the VI 


ent frequencie 


varied 
being recorded 
one bright idea! 

Finally I hit 
in Fig. 4. The 


in the external 
hut the 


the method shown 


,-ohm resistor is used 


upon 


peaker jack as before, 


developed acro it i 


voltage 
tepped up by a microphone-to-grid 


Ouncer transformer and applied 
through a seri resistor to 
Many tests with the 
Dubbings test 
by the 
that appearing 
recording head for all 


50 and 15.000 evcles 


the 
equipment 
the level 


practically 


meter 
and a 
tape reveal that 
indicated meter i 


identical with acro 


the frequencies 
between The mea 

mile rophone 
the 


are connected acro 


impedance acro the 
the 


ind resistor 


ured 


winding of transformer when 
meter 
around 350 ohm 
the 


o the connection of the 


the grid winding i 


more than 100 time load resistor 


being bridged 
meter has no noticeable loading effect 


The 


hown in the photo, The 


actual connecting equipment is 


2-ohm 1|-watt 
resistor can be connected 
acro the plug. A_ shielded 
from this to a phono jack on the 
of the 
to the 


Ounce 


carbon een 


lead goes 
side 
then 

winding of the 
inside the box. Also 
 -watt 


plastic dial cord box and 

microphone 
transformer 
the box can be 
resistor used in with the 
the grid winding of the 
A pair of tip jacks in the 
receive the phone tip 


inside seen the 


carbon series 
meter across 
transformer 
side of the box 
of the meter 

The value of RI in Fig. 4 
response of the meter to the 
level. I this value 
in accordance with instructions in the 
booklet ace ompanying the Dubbings test 
tape, but it could just as well have been 
done by temporarily connecting a vari 
able resistor of 100,000 ohms or so in 
place of R1. While recording a musical 


lead 
the 
proper 


sets 


recording adjusted 


program from the radio or TV se 
this resistor until the pointer ju 
VU when the re 
lamp flashes. This is a irting 
Now you can adjust the resistor 
either side of this point until you feel 
that the 0-VU level indicated on record 
best 
Lowering 
make the 


recording level, in 


, Vary 
t bare 
ly reaches 0 order’ 
neon 


point 


one to 1S6¢ for 


the value of 


ing peaks is the 
your 
the re 
higher on the 


purpose 


meter read 


istor will 
ame 
stance will make 


When you 
stance of 


‘asing the resi 


lower are 


the resi the variable 
with an 
it with a fixed 
of thi 


A nice thing about using the me 


ure 


istor ohmmeter and replace 


carbon, %-watt re 
value 

ter 
that you do not have to have the meter 
kicking up to 0 VU on maximum peak 
types of 


wish 


recorded material un 


You 


on all 
less you 
ample, that piano musi« 
if the meter kicks 
If so, simply use the 
your maximum level for 
ing. This flexibility is the 
tage of the VU meter indication 
ever, the meter no longer indicate 
this 
units only when across a 
Now it is 
change of so 
indicate a 
the 


find for ex 
better 
up only to VU. 
3-VI point a 


record 


may 


sound 


piano 
advan 
How 


true 


main 


volume units in upplication. It 
reads volume 
600-ohm line 
indicator, but a 
units still 


decibels in 


imply a level 
many 
volume change 
of that many 
applied to the meter 

Another 
meter is as a modulation-level 


Here at W 
following 


voltage 


the VU 
indicator 
IEGV 


manner: 


“natural” use for 


mitter 
the 


on a ham tran 


this is done in 


7 ~ 
65 ane 


VU meter connection to ampli- 
modulation-level indicator. 


Fig. 5 
fier for 


The consists of a 
68J7, 6J5 and a pair of 6L6-G’s running 
AB, as The VU 
meter is connected the plate 
of the 6J5 and ground (Fig. 5), with 
C1 blocking d.c. from the meter 
Resistor Rl 
sistance to protect the meter from dam 
age if R2 is reduced to zero while the 
transmitter is being fully 
R2 permits adjustment of the meter to 
100% modulation the trans- 
is being fully modulated 


speech equipment 
in class modulator 
between 


rectifier 


provides enough fixed re 


modulated; 
read when 
mitter 

The resistance values apply 
just to this The value of 
the resistance in with the 
will depend, of course, upon the voltage 
developed at the point where it is 
It should be connected across as 
point in the audio 
If the speech 
through 
line 


given 
transmitter 
series meter 
con 
nected 
low an 
amplifier as is available 
amplifier feeds the modulator 
a 500-600-ohm line, 


impedance 


across this 


would be the ideal place for 
this blocking 


nece 


and in case no 
would be ssary. 

To adjust R2, connect a 
percentage-of-modulation 
the 


the rig for 


and caref 


you 


transmitter 
what 


con 


‘ 


loading, excitation, et« Now 
the microphone in tones that 


full 


resistance of R2 unt 


duce modulation. Slow 
the 
pointer is just touching the 


when the showing I 
Put a drop of sealing 
take othe: 
setting cant 


Now 


cope is 
tion 
shaft of R2 or 
to see that its 
cidentally 
turn the cope to your er’ 
to its rightful owner—if it 
and you depend 
indicate faithf 


modulation a 


changed 


can 
meter to 
centage of 
do not change the operating 
of the transmitter. At 
you can make checks w 
just to make sure the VI 
giving you a true picture 
find it highly 
trouble 


reliable and 
from 
Finally, anyone using 
should a VU mete 
against feeding too mucl 
the telephone lines. Since the 
are used purely through the 


have 


of the telephone compante 


takes a chance on overloadi: 
threatening 


of all of 


phone line i 
patch privilege : 
use of them. 
Whatever kind of 
likely terminates In a pa 
feeding into tl 
The VU mete 
across the line 


capac itor 


pat i 


capacitor 
in Fig. 6 
connected 
side of these 
ohm resistor in 
1-db drop a 
point r 
the ig? 


serie 
provides a 
the 
point on 


++ ? 

| 6 
\ (C~) 
\ —_ 

=~ +t + 

VU meter connection to phone 

indicate level fed into line 


when meter 


0-VU 


> 


Fig. 6 
patch to 


from the receiver into the 
actually means that the signa 
4 db, the maximum 
make sure the 
connected as shown, never 
0 VU, you may 
not jeopardizing 
patch privileges. 
examples 
the VU 
laboratory instrument 
and versat 
with 
have 


permiutte 
pointer of the 
be confident 
our valuabl 
These should } 
out that 
delicate 
sturdy, 
anyone 
quencies 
meter and come to depend 
failing accuracy, you wonder 
got along w 


mete! 


reliable 
who works 
Once you 
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why! 
instrument. 
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She: But, how do I know this is a good tube? 


You: Because, this is a CBS aluminized Mirror-Back 


puture tube. There aren't any better. 


She: And I see it has the Good Housekeeping 
Guaranty Seal, too. That's proof enough for me. 


Customer confidence really counts when it comes to the 
big tube. That's when CBS tube advertising helps. you most. 
For CBS tubes have the Good Housekeeping Guaranty Seal 
and are nationally advertised to 76.9% of your customers 

. the women of America. And 53% of these women 
are influenced in their purchases by that seal of approval. 
You protect yourself and gain your 
customer's good will when you install a new 


— 


CBS aluminized Mirror-Back picture tube. 


Show her the CBS carton with the 

Good Housekeeping Guaranty Seal. 
- " Guasentocd » 

Good Housekeeping 


* 
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AUDIO—HIGH FIDELITY 


VARIA 


... Hoe 


By 
NORMAN H. CROWHURST 


ANY of the latest amplifiers 

incorporate variable damping 

as a feature. Various state- 

ments about the value—or 
otherwise—of this new device have been 
made, To evaluate some of these, let’s 
first see what damping can do for loud- 
speakers. 

Development of variable 
has led to the introduction of a new 
term—vultimate damping—meaning that 
the loudspeaker is completely damped 
by neutralizing the voice coil resistance. 
This assumes that the acoustical res- 
onance of the loudspeaker is 100% 
damped by the electrical circuits. 

Let us examine this hypothesis more 
closely. Fig. 1 shows the basic equiv- 
alent of a loudspeaker, even a very 
one, It consists of an electro- 
resonant system in which 
the inductance is made up of the mass 
of the diaphragm (together with vari- 
other little bits of attached 
to it); the capacitance is composed of 
the compliance of the centering spider, 
of the surround and of the air inside 
the loudspeaker and the 
resistance is due to the energy radiated 
in the form of sound, If 
radiated there must be a 
of resistance. 

The nearest possible approach to a re 
sistance-less mechanical—acoustical sys 
tem would be obtained by putting the 
loudspeaker in a double enclosure where 
the diaphragm is on a baffle between 
two equal enclosures (Fig. 2). If the 
were sealed off so that no 
sound escaped, the mass of the dia- 
phragm tuned with the two bodies of 
air as compliances could make a fairly 
efficient resonant system, although even 
then some energy would be lost due to 
the viscosity of the air and mechanical 
resistive losses in the diaphragm move- 
ment itself 

But in a practical loudspeaker and 
its enclosure, some steps at least are 
taken to reduce the efficiency or Q of 
this resonant system. Also the fact 
that most of the acoustic energy devel 
radiating into a rather 
building up a resonance in the 


damping 


acoustical 


ous mass 
enclosure, 


energy is 
component 


enclosure 


oped is 
than 
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room, 


enclosure, means that only a fraction 
of the energy reaching the diaphragm 
of the loudspeaker is used in building 
up an acoustical resonance. 

The series circuit (Fig. l-a) in the 
acoustical part, represented as an 
inductance, capacitance and resistance, 
is transferred by the electromechanical 
coupling of the loudspeaker to appear 
like a parallel resonant circuit (Fig. 
l-b) in series with the voice coil resist- 
ance and inductance. This 
mechanical transfer is not very efficient 

an efficiency of 20°. is regarded by 
loudspeaker manufacturers as_ high, 
most commercial units will be nearer 
to 10°,, while some are as low as 5%. 
This fact too has some significance on 
the question of damping. 

Assuming that com- 
plete or 100, note that there is already 
some resistance in the damping of the 
circuit and so 100° electrical damping 
would never be necessary to damp out 
the resonant effect. On this 
need never completely neutralize the 
voice resistance 


electro- 


the coupling is 


basis, we 


coil 


voit 
£ RESISTANCE 


Taw 





loudspeaker 
electrical. 


Basic equivalent 
acoustical; 6b, 


Fig. 1 
circuits: a, 


MPING 


The importance of mechanical 
or acoustical damping on 


the loudspeaker 


Aperiodic damping of the ‘tuned 


circuit” is reached when the resistance 


applied to the circuit is such as to give 
the values equivalent to a Q of unity 
Ideally, the damping should be applied 
to the acoustical part of the 
This means that the resistance due to 
the mechanical and acoustical effect 
in the loudspeaker’s radiation of sound 
into the room, as well as into its enclo 
sure, should produce the critical damp 
ing mentioned above. 
This objective is not 
poor loudspeaker 


circuit 


achieved in a 
design. So some 


attempt may need to be made to transfe 


some damping from the electrical cir 
cuit because electrical circuit 
does affect the loudspeaker diaphragn 
behavior, particularly at its 
point. This can be checked by “plonh 
ing” the diaphragm of a speaker wit! 
out its being connected to an amplifier 
Do it first with the voice coil terminal 
short-circuited, and then with them 
open-circuited. It will be found tl 
the movement of the diaphragm 
appreciably easier when the voice 
terminals are open-circuite Thi 
means that any tendency of the 
phragm to vibrate at its re 
quency will be damped 
from a low source resistance. N¢« 
izing the voice coil resistance wil! dar 
the movement of the diaphragm ever 
more than short-circuiting the coil 
Now let’s see what the efficiency 
or coupling factor—of the loudspeake? 
electromechanical system t 
damping. There are two 


damping 


resonant 


onant 
by feeding 
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Fig. 2—Diagram shows loudspeaker 
unit housed to make it into a high-Q 
mechanical—acoustical resonant system 
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circuit the acoustical one 


of both, 


mechan 


resonant 
(Fig. l-a), which is the 
but which itself consists of a 


damped to 


cause 


cal-acoustical resonance 
ome extent by the electrical circuit as 
‘ll as by the resi 


its mechanical 


elements in 
the 


impedances reflected through the electro- 


tance 
acoustical makeup; 
mechanical coupling from the acoustical 
resonance, which produce an equivalent 
electrical resonant circuit Fig. 1-b 
Jecause the coupling of a loudspeaker 
is relatively poor, damping that effec- 
effects in one 
the damping 
effects 
pro 


eliminates ringing 
different from 
required to eliminate the 
Ringing effect 
either in the acous- 
tical resonant system has 
a tendency to continue oscillating after 
the driving force ha in the 
electrical circuit because the impedance 
reflected by the mechanical 
ystem the 
ring. 
It is 
resistance to the 
short-circuit the effective 
reflected into the voice coil circuit. 
This must completely damp any tend 
ency to ring electrically. But 
the Q of the mechanical—acoustical 
system is relatively high so taat even 
a short-circuited zero-resistance 
will fail to damp out completely 
the mechanical tendency to ring. After 
all, this is the best contribution to 
damping that can be 
trically. Such a complete neutralization 
of the coil will still 
fail to damp the mechanical system of 
the loudspeaker 100, although it is 
actually overdamping the electrical cir- 


tively 
circuit 18 
ame 
in another can be 
duced mechanical 


because it 
ceased or 


acoustical 
causes electrical circuit to 
possible, by applying a negative 
circuit, to 
cir- 


coil 
resonant 


voice 
cult 
assume 


voice 


coil 


achieved elec 


voice resistance 


curt 

This brief introduction to the electro 
mechanical loudspeaker 
has brought to light an important fact: 


aspect of a 


hasically there ia no satiafactory aub- 


stitute for applying damping to the 


mechanical-acoustical resonance in a 


mechanical or aconatical fashion be- 
this is the only 


coupling to the 


place at which 
mechanical 


{ ise 
1O0¢ 
resonant system can be 
If the loudspeaker with its 
enclosure is satisfactorily damped, then 
its effective reflected into 
the electrical circuit will be very small 

negligible teps are specifically 
necessary to damp the electrical cir- 
It will have no tendency to ring 
unless the amplifier itself is extremely 
usceptible to the small 
reactance reflected into the circuit 


acoustical 
achieved 


resonance 
oO no 
cuit 
degrees of 


from 
the electromechanical coupling 


FREQ 


Fig. 3—Typical impedance—frequency 
characteristic of a speaker enclosure. 
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Without 
consideration of amplifier design we 
now realize that factor 
control is not so important to the cor 
of a loudspeaker and 
attention to 


going any further into the 


can damping 
rect performance 
enclosure as is correct 
damping of 
resonant system. In 
the best loudspeakers this has been 
taken care of by the designer. For this 
reason when using an amplifier equipped 
with variable damping with a_ well 
designed loudspeaker system it will 
be practically impossible to detect any 
effect from changing the variable damp- 
ing control. It is almost impossible to 
detect any difference in reproduction 
if the control is from one 
extreme end of its to the other. 

This rather surprising fact 
that variable damping control may be 
somewhat overrated when any reason- 
ably good type of loudspeaker and 
enclosure is used. The only time vari- 
able damping can be used to improve 
the performance of a loudspeaker would 
seem to be when the design of the loud- 
speaker itself or its enclosure could be 
improved. In such cases, variable damp- 
ing may be damp the 
mechanical—acoustical system sufficient- 
ly. Although it may stop the apparent 
ringing measured in the electrical cir- 
cuit across the voice coil, it will not be 
acoustical 
even 


acoustical and mechanical! 


the loudspeaker’s 


moved 
setting 
suggests 


inadequate to 


able to prevent mechanical 
ringing of the loudspeaker itself 
with “ultimate” damping 

But some amplifiers containing this 
feature have given impressive demon- 
strations of variable damping. “How 
is this, if the feature is really as in 
effective as you say?” some of you will 
ask. The this 
that some of the amplifier 
variable damping 
that needs a 


question is 
featuring 
something 


answer to 


also do 
else little more explana 
tion. 

You are told that the variable damp- 
ing feature is confined to the low- 
frequency end of the response, because 
this is where loudspeaker damping 
needs be varied. In other words, the 
resonance of the loudspeaker mechan- 
ical-acoustical system is at the low- 
frequency end of the and hence 
this is where attention to damping is 
necessary. Accordingly some manufac- 
turers have introduced frequency-selec 
tive variable feedback which 
varies the damping at the low-frequency 
end only. 

This is true, but the fact that seems 
to have escaped attention is that vary- 
ing current feedback from positive to 
negative at end of the frequency 


scale, 


current 


one 





RESPONSE wiT 


Fig. 4—Change in electrical response 

produced by an amplifier with variable 

damping on speaker with Fig. 3 re- 
sponse. 


also varie 

response of the amp! 
independent of what kir 
speaker it is feeding. It w 
response of the 
load is 


response 


amplifier 
resistance connecter 
the variable damping cont: 
the basic frequency 
amplifier, quite 
effect on damping 

The change in frequer 
caused by the control can be 
noticeable to the ear than ar 
of damping independent of t} 
in the amplifier’s basic 
sponse. This kind of amplifier can 
spectacular demonstrations with 
loudspeaker, quite apart 
trol on damping. The change 
noticeable to the ear is du 
change on the damping 
loudspeaker, but to the 
quency response produced 
fier itself. Because this kin« 
produces a change in frequency respor 
bigger than its effect on 
becomes impossible for the ear to det« 
the effect on damping fF 
were audible, 

This may 
and in the confusion some wil! 
ing, “But doesn’t variabl 
inherently change frequency 
This guy is telling us nothing 
Let’s separate the effects we 
ing about. 

It is true that, 
expensive loudspeakers, a t 
damping control will change 
because of the 


resp 


apart fron 


frequency 


from it 


damping 
even if the « 


seem a little 


complicate 


espec lal 


response 
frequency 
speaker (Fig. 3). 
will affect respo 
in Fig. 4. But a frequen 
damping control, connecté 
load, will 
Fig. 5 

Where a frequency-select 
control is used, the two 
Figs. 4 and 5 will be 
The combination is not 
because the effect in 
predictable 

The general trend of t} 
seem to be on the neg 
regards the application 
damping. However, ther¢ 
where application of 
damping can be an advantage 
which the user may find it 
have an amplifier with variab 
ing control. In a further 
discuss variable damping in a litt 
more detail from the aspect of amp! 
circuitry. 


characteristi 
Thi m 


control 


ance change 


case 1s not 


cases 


article 
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Fig. 5—Change in electrical response 
of amplifier using frequency-selectiv« 
variable damping—measured with am 
plifier working into resistance load 
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CHANNEL MIXER EQUALIZER 


Y now anyone who makes even a 
passing pretense of being a hi-fi 
bug has tried at least a half-dozen 
preamplifier and tone control cir 
cuits. In addition, he ha 
barded with magazine articles 
the “Ultra-Simplified No-Control Auto 
matic Equalizing Preamp” or its com 
plement, “The Ultrex Limitless Silent 
Compensator Featuring Separate Level 
Controls for Each Discrete Frequency 
in the Entire Listening Spectrum of 
One deficiency in all these circuits 
respective merit 


been bon 


such a 


regardless of their 
is that none of them provide for 
ing more than one input at a time. This 
may be fine for the fellow who listens 
to nothing but LP’s, but for those of 
include facilities in 
our sound system a more flexible input 
system is desirable 
with a tape machine at his 
resist the 


mix- 


us who recording 
Certainly no one 
disposal can 
temptation to make like a 
station and try a little live 
now and then 


broadcast 
dramatic effort 

Since I do this sort of 
deal I set about to devise a companion 
unit to the tape recording 
described in RADIO-ELECTRONICS 
1954). This master control 
to include pickup preamplifier and tone 
control circuits and have provisions for 
low-impedance broadcast 
as well as a utility channel for 
and whatnot. Furthermore, all 


thing a good 


amplifier 
(July, 
unit wa 


mii rophone 
tuners 
( han- 


GALS 


lby GEORGI 


nels were to maintain the bandwidth 
and low distortion normally achieved in 
single-channel hi-fi preamy The 
finally built works so well that I’m not 
ashamed to recommend it 

wants the flexibility 
channel mixing in hi 


without degradation in quality 


unit 


who 


audio 


The microphone preamplifier 

The 
preamplifier is 
microphone preamplifier section 


schematic of the whol 


shown in Fig. 1 


ventional enough except that the 
tage uses a 6AU6 with the plat 
uppressor grounded. The circuit i 
one used in broadcast 
described by F. Langford Smith in the 
fourth edition of Radiotron Designe) 
Handbook. The idea is to reduce 
to-plate hum leakage by 
grounded pins between the heater ter 
minals and the screen, which acts a 
the plate of the tube in this circuit 
To reduce hum further the 
tube socket of thi should be of 
ceramic rather than the usual molded 
composition High-frequency 
hiss is kept to a minimum by 
all resistors carrying audio currents in 
this 
unit 
first 
against 

Excellent decoupling of the B 


equipment and 


heate! 


interposing 


leakage 
stage 


material 
making 
stage low-noise deposited-carbon 

Feedback i 
stage as an additional precaution 
noise and distortion 


applied around the 


plus 
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Fig. 1—Schematic of the mixer equalizer. Heater connections (not shown) are: 
6C4’s and 6GAU6’s—3, 4; 12AX7—4 and 5, 9. Dress heater wires close to chassis. 
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TRE @ 


Although the hum level 
that of the 


channel due to the ba 


are excellent 


is higher than microphone 
boost in the 
difference in 
6AU6’s are 


audible at 


equalizer section and the 


the way the two input 


connected, hum i till not 
normal volume setting 

Low hum and noise vels can only 
be achieved if 6AU6’ 
a batch of a dozen or so. If the 


trouble 


elected from 
builder 
doesn’t want to go to thi 879" 
can be ubstituted 
changes. If this 


mall loss in 


circult 
made, how 
ult due 


with minor 
change ij 
ever, a yain will re 
to the 
between the two tubs type 

6AU6 is the 
type filters are 
preference to feedback net- 
of the difficulty in ob- 
low-frequency re 


difference in transconductance 


Following the initial 
equalizer section. Loss 
used in 
work because 
taining satisfactory 
ponse with feedback circuit 
switches were used for low- and high- 
frequency equalization to provide suf- 
ficient flexibility to match any record- 
ing curve without the multitude of 


resistors and capacitors needed when a 


Separate 


used for 
each rolloff 
is adjustable from flat response to 2,000 
cycles in five steps and the bass turn- 
over to any of the standard recording 
curves 

The two should be set by 
ear rather than by formula. Since all 
of the settings are used at one time or 
and this circuit such a 
number of parts, it is probably 


separate equalizer section is 


curve. The high-frequency 


switches 


another, uses 
small 
worth the trouble to provide all 25 pos 
sible equalization curves 

A great deal of loss is introduced in 
the equalizer circuit to allow bass boost 
to continue to 20 or 30 eycles, so the 
econd stage of the phono preamplifier 
is a pentode-connected 6AU6, With the 
unbypassed cathode providing 
negative feedback, this stage brings the 
level of the phonograph channel up to 
that of the other two mixing channels. 

A selector switch enables the third 
channel to be used for tape, tuners and 
various other inputs. An 
input resistor of 1.5 megohms prevents 


usual 


medium-level 


high-impedance 
connected to this 


loading of any 
that 


undus 


circuits may be 


Fig. 2—Front view 
of instrument 
shows the layout of 
all panel controls. 





Rear view of equip- 
ment indicates po- 
sition of tubes 
and other parts. 
Photos } Dick 

Bell, staff photog 
rapher, KVAR 


stage. Also, the negative current feed 
back developed in the cathode of the 
6C4 results in low input 
which keeps high-frequency losses ex- 
ceptionally small. 

The volume controls for the three 
channels are bridged together through 
isolating into the grid of 
another 6C4. In most amplifier designs 
variation in high-fre- 
encountered at 


capacitance 


resistors 


considerable 
quency 
different settings of the volume control. 
However, the cathode feedback in the 
6C4 neutralizes the Miller effect to a 
considerable extent and the frequency 
response of the system is flat to 20,000 
cycles even with volume controls set at 
mid-position. 

The 6C4 is direct-coupled to the first 
half of the 12AX7 tone control stage, 
eliminating a coupling capacitor and 
resulting in a little phase 
shift. The tone control 
Baxendall circuit which has recently 
achieved great popularity. The big 
feature of this design is that it 
continuously variable 
frequencies for both 
rather than varying the amount of 
cut from a certain fixed fre- 
first introduced in 
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less bass 


stage is the 


pro- 
turnover 
treble 


vides 
bass and 
boost or 
quency. The circuit 


The arrangement of 
components can be 
seen from this under 
chassis photograph 
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Wireless World, October, 
described in the September, 1953, issue 
of Audio Engineering. Joseph Marshall 
March, 1954 


1952 


also praises it in the 
RADIO- ELECTRONICS, 


The Baxendall circuit 

Most recent adaptations of this 
cuit eliminate the cathode follows 
put to stage. However, 
obtain the full high-frequency compe: 
sation of which the unit is capal 
that it be driven f1 
source impedance of no highe1 
10,000 to 15,000 ohms. Since the 
coupled arrangement in our di 


Save one 


is necessary 


no more components than 

sociated with a single triod« 
tone control circuit, the 

lower was retained. 

The Baxendall circuit 
frequency boost or cut 
frequency which can be v: 
1,000 to 8,000 cycles. The low 
turnover can likewise be 
100 to 800 cycles. 

Thus, the circuit can be 
pensate for certain deficien 
the usual tone control curve 
to correct. For example, 
record surfaces require a 
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All New! 
RCA WO-91A | 
5” "SCOPE FOR | —— 
BLACK and WHITE @ — 
and COLOR 





Only $2295° 


User Price (Optional) 





RCA WO-91A 5” OSCILLOSCOPE 
Complete, ready-for-use, including new 
WG-300A low-capacitance, dual-purpose 

robe, shielded input cable and 
instruction book. 


Now—an ALL-NEW OSCILLOSCOPE with features usually found only in more expensive 
instruments. It has all the ’scope functions you need to do both black-and-white and color TV 
service work .. . speedily and with top-grade results! Check a few of these work-simplifying 
features . . . “low-capacitance/direct”’ probe . . . preset ““V’’ and “H”’ sweep position 

utomatic probe-disconnect calibration control. And look at the added features of this instrument: 


a 
@ Dual-band response. Response flat to 4.5 Mc in wide-band position. 

@ Voltage-calibrated, frequency-compensated, 3-to-1 step attenuator for “‘V’’ amplifier 

@ Simplified, semi-automatic voltage calibration for simultaneous voltage measurement and waveshape display. 

e VTV M-type graph scales marked in peak-to-peak volts—read voltage amplitude directly from screen 

@ Vertical-polarity reversal switch for “upright” or “inverted” trace display. 

e@ Sturdy one-piece low-capacitance/direct probe minimizes circuit loading. 

e Z-AXIS input facilities permit direct modulation of the cathode-ray tube grid 

@ Preset ““V” and ““H” sweep positions for speedy, automatic lock-in at “‘vertical’’ and “‘horizontal’”’ frequencies. 
e@ “Plus” or “minus’’ internal-sync selector. 

@ Shielded vertical-input connector and shielded cable for minimizing hum and stray field pick-up 

@ Positive-lock internal sync. 


FREQUENCY RESPONSE: Wide-band position, within-1 db from 10 cps to 4.5 Mc; Narrow band position, 
within-1 db from 10 cps to 0.5 Mc; within-6 db at 1.5 Mc. 


SENSITIVITY: 0.05 volt peak-to-peak per inch (0.018 volt rms) in narrow-band position; 
0.15 volt peak-to-peak per inch (0.053 volt rms) in wide-band position. 


| See the 4, 
€ ALI wp 

a Hy, = "eh 
hist Our 
RADIO CORPORATION of AMERICA eat now (itor 


TEST EQUIPMENT HARRISON, HM. 4. 


NOVEMBER, 1955 
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frequen cutoft In more 


amplifiers this is obtains 
| adjustable-tuned filte: 
®eseee8 promise can be made | 
| A 
4 
Lo | 
} ma 


phonograph high-frequer 
trol and the treble cont: 
frequency 4 curve of a 
12 db per octave is tl 
the controls operating ir 


A close setting can b 
by ear and the noise level 
reduced without the nece 
other control and its a 
ponents. Similarly, bass r« 
be boosted below the fu 
resonance of unpretentio 
systems, giving partia! ba 
tion without the boomine 
if this is tried with convent 
control designs. 

Both potentiometers us« 








cuit have linear taper 
megohm treble control must 
at mid-rotation When Vir 
the tapped control is the | 
control When wiring 
didn’t bother to examins 


of the circuit and tool 


( 


N 
) 


Fig. 3—Hum balance control « 


that the 0.5-megohm cont 
ba equalizer. The cont 
phono preamp are reve! 
tone control knobs whicl 
to anyone not familiar 
of the unit 

[The tone-control com; 
concentric-shaft potenti 
printed-circuit RC Couplat 


i able in one compact unit I 
QUALITY a T tone control (Centralal 
®*ee#ees a available for $4.50 from Cent 
tributors only Editor | 


AMERICAN BEAUTY makes the finest of Soldering Since the Baxendall cir« 


back network, the output 


Irons. No second or third grade bears the name which 


about a few thousand 
is still the standard of top performance sixty-one almost as good as a catl 





, sO sasonable gth of 
years of it! * ® snes lng 
used between the control 


DEPENDABLE @ DURABLE @ EFFICIENT high-frequency losses. In 


American Beauty Soldering Irons are doing fast, pre- only about 18 inches of 
: the two units, so a 100,000-o) 


cision, production soldering on leading radio, TV, gain control feeds the | 
electronic and aviation equipment. power amplifier, while the 
is connected directly to 
{ We also manufacture and stock a wide variety of soldering ] the tone control amplific 
iron tips in special shapes and sizes. Tell us your requirements, rangement allows the spea 
to be adjusted indeper 


° recording level, but the 
till operate during bot} 
avybacl 


If it is desirable to 


ELECTRIC SOLDERING IRONS corder from the tone compe’ 


cults, imply bridge the 
Write for Descriptive Literature “ I Ae 


across the cathods 


AMERICAN ELECTRICAL HEATER COMPANY ‘eictew’ the first 12AX7 section 


the impedance is low 
140-4 DETROIT 2, MICHIGAN 
90 RADIO-ELE< 





( recorder will not load 





ower transformers 
P-3059 this and 57 others. 


aaa 


at 


ertical output transformers 
A-30385 with 6 companion types 


MLERIT 


COIL AND TRANSFORMER 
CORPORATION 


4427 N. Clark Street, Chicago, lil. 


<7 ine voltage regulators 
P-3138 and P-3139 
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the signal level is the 
, stage. 
Note that feedback of 
CIRCUIT DESIGN applied around every stage of 
| channel unit. This is absolut 
ENGINEERS sary if pe rformance is to c 
that of a good power amy 
new amplifier designs sucl 
liamson and the Ultra-Line 
loops can ne applied 
tages. But in preamp! 
tone and gain control 
stages and it is difficult 
negative feedback with 
great many extra tube 
no gain to the basic ci! 
ing bypa capacitors to 
tive current feedback ar« 
stages eems the best 


complicated design 


Mechanical design 

The photograph ho 
cal layout of the cha 
fectly straightforward 
aluminum chassis wa 
amount ofl pace had ot 
set aside for a control unit 
lation. Using a large cha 
plenty of room to wire neé 
crowding parts or worrying 
coupling effects. Fig. 2 sh« 
of the panel controls rh 
6AU6 socket are hoc} 
ground bus connected to 


only one point i 


for the 
FALCON 
GUIDED MISSILE 


Fig. 4—Tape and mike amplifier 
So accurate and deadly is the Hughes Falcon response. 


ided mussile produced in Tucson, Arizona, for ’ 


connections; all heater lea 
U.S. Air Force, that it has knocked maneuver- twisted and kept separated 
lrone bombers out of the air even without at leads. These are all importar 


Lpirosive W urbe id Although its « lec tronic of any good design whic! 
, , noise and hum to an absolu 
in outwit any enemy bomber, it is the sma 
Another important feat 
ruided missile in production 
reduction is some mean 
Because of this small size and consequet . the heaters to ground. If a 


Write to treme miniaturized pack wing, new p! uction ing potentiometer is not i 
had to be conceived } associated power amplifl 
added without difficulty. D 


heater center tap from the 


chi jiu have 


ENGINEERING j 
ft 


product n testing of individual p 


STAPF RE 
rrated units, $ ont dco On , 
it | 11ts, clf~ mitaine ( Ih} I former and connect the f 


HUGHES plete integrated systems, and simulated envirot through a balancing potenti 
mental performance, source of about 20 volt abe 
as shown in Fig. 3. With tl 
tions the hum level wil 
than if a d.« upply we 
in cu heater Langford Smit! 
lesign including the following thoroughly in Radiot 
ih, 


Aircraft Company The deve lopm« nt of equipment for 
ind testing of such a missile provides a « 


Tucson, Arizona allenge to engineers experienced 
Pulse—Powetr Suppl Transistor ind R Handboe 
lamping — Wave Shaping Switchin 

Input-Output— Modulator —Discrimina 


p} These preca itions pa 
first listened to the com] 
attempting to make a 
eedback—Video Circuits, however. I ran into diff 
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New concept in telescoping TV masting 
... Utilizes J&L Perma-Tube 


REDUCE YOUR TV 
MAST COST OVER 207% 


Use high-strength, corrosion-proof J)&L Perma-Tube 10-foot 
telescoping sections to easily construct 30 to 50-foot masts 








Only J&L Telescoping Perma-Tube offers: 

®@ Joint design which provides instant field as- 
sembly 

®@ Machine-fitted joints that insure close toler- 
ance for high strength and rigidity 

@ Guy wire ring position that eliminates all 
binding and guy wire interference 








No longer is it necessary to buy expensive, ready-1 
can “‘tailor-make’’ your own with standard 10-foot 
J&L Perma-Tube—and save money. 

It’s available in cartons from your local distributor ir diameters, 
The largest base section OD is 244 inches and each tel ection is 
Y%-inch smaller, the smallest section having an OD of 14 





J&L Perma-Tube in the 1'4-inch size can be used interchangeably as a 
fitted-joint section for smaller masts or as the smallest and topmost piece 
of longer telescoping masts. 

Corrosion-proof J&L Perma-Tube is treated with \ then coated 
both inside and outside with a metallic vinyl | t successfully 
passes ASTM’s 500-hour-minimum salt spray test irantees 
Perma-Tube’s longer life on the job. 

Sturdy J&L Perma-Tube | le of a special, 
high-strength, J&L- produced A 10-foot 
section of 14%4-inch diameter | ( in sup 
port a weight at its center | { 1) pounds 


with a minimum of d 


Order these new tel t ilo 
with your regular 14% h J&L P Pubs 


ct I it set 





Hardware—cotter keys or bolt \ and guy 
rings—-may also b ired r local dis- 
tributor. For more informat J&L direct. 


Sones ¢ Laughlin 


STEEL CORPORATION Pittsburgh 


NOVEMBER 93 





NO SPEAKER 
INSTALLATION 
PROBLEMS 


with 


QUAM 


Aadjud VAL, One 


SPEAKERS 


A good hi-fi speaker 


need not be expensive 


Prove it to yourself 

by listening to 

QUAM extended range 
and coaxial speakers. 
They can’t be beat 

for small budget 

hi-fi installations. 
Write for QUAM 
Hi-Fi Catalog No. 69. 


aK fon QUAM, the g ly 
QUAM-NICHO 


236 EAST MARQUETTE ROA 


NIVERSAL TV FAMOUS FOR 24 YEARS 
1,000's OF SUCCESSFUL GRADS COAST 


TO COAST 


4 short 


eo 


weitt for 


pom FILL OUT COUPON—— ~- 
| UNIVERSAL TV SCHOOL 


42208 Admiral Geuleverd, Kansas City, Missouri 


| 

| PLEASE SEND ME INFORMA N FR 
0 a 
! 
| 
| 
! 


\ 
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Awe 


QUAM speakers have 
transformer mounting 
brackets welded to 


the baskets 


There is a universal 
mounting bracket packed 
with every QUAM 314’, 4’, 
5”,5%",6%",4" x6 i 


ana 


5” x 7” Adjust-a-Cone speaker, 


AT NO EXTRA COST. 
In addition there are 
four threaded mounting 
holes in the pot 

besides the usual 
mounting holes in the 
speaker basket. 


QUAM 


HI-FI 
SPEAKERS 


for fine audio 
reproduction 
at low cost 


Line forall Your speaker noeds 


LS COMPANY 
D * CHICAGO 37. 


ILLINOIS 











RADIO-ELECTRONICS is paying 
good rates on acceptance for 
original and unusual articles on 
FM and AM 


servicing, as well as articles on 


audio, television, 


industrial electronic equipment 
and application. Send for a copy 


of our Authors’ Guide. Address: 


THE EDITOR 
RADIO-ELECTRONICS 


25 West Broadway, New York 7, N. Y 
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generator available and 
means of testing inter 
finally decided that 
that 
measurement co 
through tl 


sequently tne 


was 
entire system count 
what 
would be done 
ten Con 
ponse tests (Fig. 4) w 
the output of the power 
a loudspeaker load! 
Under these conditior 
of tne ystem 
input to the speaker with a 
trols at mid-setting is wit! 

20 to 20,000 cycles The re 

the low-impedance microp! 

flat within 2 db from 
The 


quency 


from the 


(0 to 2 


harmonic distortior 


within this range 


Parts for mixer equalizer 
Resistors: 4—/,000, 4—2,700, 2—4,700 
10,000, !|—39,000, i—82,000, 3—i00,00 
1— 150,000 |—180,000 3—220,000 
470,000, 2—i.5 megohms, 2 watt 
470,000, i—680,000, I—I.5 
ohms, '/,-watt low-noise units 
1—500,000 (linear) Renal 
tapped potentiometers 
Capacitors: |—!00 pyuf, |—< 
i—.01 pf, 2—.04 pf, |—.05 pf 

3 wf, 300 volts, electrolyt 
uf, 25 volts, electrolytics 
Miscellaneous: 3—6AU6, }-—-6C4 
0D3/VR-150. |—octal socket, 6—7-. 
ets, |—9-pin miniature socket 
line to grid, 600-ohm center-tapped 
ohm secondary, electrostatic shie 
eequivalent); 7—shields for mr at 
choke. 75 ma | l-pole 4-posit 
I—2-gang 5-position r« 
tion switch 
jacks; % 


megohr 


megohrr 


tary switch 
rotary; |—powe 
knobs; |—pilot light and 
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than 1° 
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with a littl 
distortion in the 


output at the 
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could be 
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work the 
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one-tenth the 
a the 
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preced ng 
unit stands it 
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achieved with a 
tricky or erratic. Ar 
without test equipment 
that his unit 
well as tl 


results 
at all 
ing it 
can be 


are 


ure 
at least as 
layout and wiring is pract 

The 
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mixer equalizer 
volt from 
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be enough for some 
power amplifiers. If 
needed, the 6¢ 
trol stages can be 
If this change is 
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1 precedir 
chang 
made, it 
not be pos 
coupling to the tone cont 
hut it is about’ the ea 
crease the gain of the 
retain feedback 
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extremely 


aroul 
equalizer 
well. | use a 
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to a friend’s 
ounded noticeably bette 
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NEW ! 
NOISELESS! 





ELECTRONIC! 











World's only silent automatic antenn: 
tor! No gears, no click, no clatter, Elect: 
fingertip VP* tuning. Antenna rotatio: 
control is smooth, not in ‘steps’ like ordinary 
automatics —— provides a new standard of 
tuning accuracy for Fringe, UHF and Color 
reception. Write today for specificat 


ind 


INTERCHANGEABLE 
ROTORS 


Famous time-proved Superotor 
models “100° and "500" have 
both been adopted for avtomatic 
operation! 


OTHER THOMPSON PRODUCTS ELECTRONICS DIVISION 


ELECTRONIC AFFILIATES . 
a . 


Television @© Ramo-Wooldridge 
2196 CLARKWOOD ROAD « CLEVELAND 3, OHIO 


Corp. © Pacific Semi-Conductors, Inc, 
Available in Canada thru Atlas Radio ¢ pl 


NOVEMBER 1955 





Superior's new 
Model 670-A 
A COMBINATION VOLT-OHM MILLIAMMETER PLUS 
CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS 


SPECIFICATIONS: ADDED FEATURE: 
D.C. VOLTS: 0 to 7.5/15/75/150/750/1 ,500/7,500 Volts Built-in ISOLATION TRANSFORMER 


A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts reduces possibility of burning out 
OUTPUT VOLTS: 0 to 15/30/150/300/! ,500/3,000 Volts meter through misuse. 
D.C. CURRENT: 0 to |.5/'5/150 Ma. 0 to |.5/15 Amperes 


RESISTANCE: 0 to |,000/100,000 Ohms 0 to 10 Megohms The Model 670-A comes 

CAPACITY: .00i to | Mid. I to 50 Mfd. (Good-Bad scale for housed, in a rugged 4 
checking quality of electrolytic condensers crackle-finished steel 

REACTANCE: 50 to 2,500 Ohms 2,500 Ohms to 2.5 Megohms cabinet complete with 

INDUCTANCE: 15 to 7 Henries 7 to 7,000 Henries test leads and operating NET 


DECIBELS: ~—é to +/18 +/4 to +38 +M to +58 instructions. 


Superior's new stream- 
lined Model TC-55 


QUICKLY AND EFFICIENTLY TESTS RADIO AND TV TUBES INCLUDING: SEVEN PIN 
MINIATURES; EIGHT PIN SUBMINARS, OCTALS AND LOCTALS; NINE PIN NOVALS 


YOU CAN'T INSERT A TUBE IN THE WRONG of checking for shorts and leakages up to 5 Meg 
SOCKET. between any and all of the terminals 

It is impossible to insert the tube in the wrong socket 

when using the new Model TC-55. Separate sockets are ELEMENTAL SWITCHES ARE NUMBERED IN STRICT 
used, one for each type of tube base. If the tube fits ACCORDANCE WITH R.M.A. SPECIFICATIONS 

in the socket it can be tested 

'PREE-POINT'' ELEMENT SWITCHING SYSTEM 
The Model TC-55 incorporates a newly designed ele 
ment selector switch system which reduces the poss ard R.M.A. numbering system 
bility of obsolescence to an absolute minimum. Any Thus. 8 the element termi- 


pin may be used as a filament pin and the voltage nating in pin No. 7 of a 
applied between that pin and any other pin, or even tube is under test, button 
the ‘‘top-cap No. 7 is used for that test 











One of the most important improvements, we believe 
is the fact that the 4 position fast-action snap switches 
are all numbered in exact accordance with the stand 


CHECKS FOR SHORTS AND LEAKAGES BETWEEN 

ALL ELEMENTS. NET 
The Model TC-55 provides a super sensitive method 

The Model TC-55 comes complete with operating instructions and charts. Use it on 
the bench—wuse it for field calls. A streamlined carrying case, included at no extra 
charge, accommodates the tester and book of instructions 


About Testing Picture-Tubes... 


Of course you con buy an ‘adapter’ which theoretically C.R.T. Tube Tester sells for $15.85. But, if 
will convert your standard Tube Tester into a picture that Television is here to stay, then you 
tube fester. Sounds fine—but—if simply doesn't work that the difference in price is more than 
out thot way! the many years of valuable service you w 
We do not moke nor do we recommend use of C.RT this indispensible instrument 

adapters because a Cathode Ray Tube is a very com Incidentally, the Model TV-40 is the 
plex device and to properly test if, you need an priced C.R.T. Tube Tester, which includes « 
instrument designed exclusively to test C. R. Tubes and Neons are fine for gadgets and electric-line 
nothing else. As compared to a make-shifft adapter there is no substitute for a meter with 
which sells for about five dollars, our Model TV-40 goodness emission reading scale 


“s"C.R.T. TUBE TESTER 


Tests ALL magnetically deflected tubes . . . in the set... out of the set... in the carton! ! 


@ Tests afi magnetically deflected picture tubes @ Tests for inter-element shorts and leakages up 
from 7 inch to 3 inch types to 5 megohms 

@ Test for open elements 

@ Tests for quality by the well established emission 


method. All readings on ‘‘Good-Bad" scale Model TV-40 C.R.T 


Tube Tester comes 

EASY TO USE: Simp t a absolutely complete 

‘ ' nothing else to buy, 

t «ket ! ' (lon trap need not be on tube Housed in round cor- 

t i : nered, molded bake- 
‘ Had ! f : lite case. Only 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO C 0. D. 


MOSS ELECTRONIC DISTRIBUTING CO., INC 
Dept. D-180 3849 Tenth Ave., New York 34, N. Y. 





be fled : 
‘ ‘ ala 

ment and ’ nee . P _ ” ; 

dicated of ’ In 

terest or Finance Charges 

' 
Added If not comy ; 70-4 Tota! Price $28.40 
satianed return unit to 10 days Seiance $3.50 


for @ months 
no explanation necessary 
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TV-50 


A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing: 
Black and White TV Color TV 





A. M. Radio _—*F. M.. Radio 





Amplifiers 





7 Signal Generators in One! 
R. F. Signal Generator for A.M. 


R. F. Signal Generator for F.M. 
Audio Frequency Generator 
Bar Generator 

Cross Hatch Generator 

Color Dot Pattern Generator 


Marker Generator 


SPECIFICATIONS: 


R. F. SIGNAL GENERATOR: 


The Model TV-50 Genometer provides complete coverage for 
A.M. and F.M. alignment. Generates Radio Frequencies from 100 
Kilocycles to 60 Megacycles on fundamentals and from 60 Mega- 
cycles to 180 Megacycles on powerful harmonics. Accuracy and 
stability are assured by use of permeability trimmed Hi-Q coils. 
R.F. is available separately, modulated by the fixed 400 cycle 
sine-wave audio or modulated by the variable 300 cycle to 20,000 
cycle variable audio. Provision has also been made for injection 
of any external modulating source. 


VARIABLE AUDIO FREQUENCY GENERATOR: 


In addition to a fixed 400 cycle sine-wave audio, the Model TV-50 
Genometer provides a variable 300 cycle to 20,000 cycle peaked 
wave audio signal. This service is used for checking distortion in 
amplifiers, measuring amplifier gain, trouble shooting hearing 
aids, etc. 


BAR GENERATOR: 


This feature of the Model TV-50 Genometer will permit you to 
throw an actual Bar Pattern on any TV Receiver Screen. Pattern 
will consist of 4 to 16 horizontal bars or 7 to 20 vertical bars. 
A Bar Generator is acknowledged to provide the quickest and 
most efficient way of adjusting TV linearity controls. The Model 
TV-50 employs a recently improved Bar Generator circuit which 
assures stable never-shifting vertical and horizontal bars. 


CROSS HATCH GENERATOR: 


The Model TV-50 Genometer will project a cross-hatch pattern 
on any TV picture tube. The pattern will consist of non-shifting, 
horizontal and vertical lines interlaced to provide a stable cross- 
hatch effect. This service is used primarily for correct ion trap 
positioning and for adjustment of linearity. 


DOT PATTERN GENERATOR (For Color TV): 


Although you will be able to use most of your regular standard 
equipment for servicing Color TV, the one addition which is a 
“must” is a Dot Pattern Generator. The Dot Pattern projected 
on any color TV Receiver tube by the Mode! TV-50 will enable 
you to adjust for proper color convergence. When all controls and 
circuits are in proper alignment, the resulting pattern will consist 
of a sharp white dot pattern on a black background. One or more 
circuit or control deviations will result in a dot pattern out of 
convergence, with the blue, red and green dots verlapping 
dot patterns. 


MARKER GENERATOR: 


The Mode! TV-50 includes al/ the most frequent eeded marker 
points. Because of the ever-changing and ever-increasing number 
of such points required, we decided against i crystal holders 
We instead adjust each marker point aga recise laboratory 
standards. The following markers are provide 189 Ke., 262.5 Ke., 
456 Kce., 600 Kce., 1000 Ke 1400 Ke 1600 K 2000 Ke.. 2500 
Ke., 3579 Ke., 4.5 Mc., 5 Me 10.79 M 55 ‘ is the color 


burst frequency. ) 


The Model TV-50 comes abso $ 50 


lutely complete with shielded 


leads and operating instructions 
Only NET 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO ©. 0.D. 


Try it for 10 days before you 





MOSS ELECTRONIC DISTRIBUTING CO., INC. 

then send $11.50 and pay bal- Dept. D-160, 3849 Tenth Ave., New York 34, N.Y. 
ance at rate of $6.00 per Please - me one Model TV-50. | agree to pay $11.50 
n > : r within 10 days and to pay $6.00 per month thereafter 
nonth for 6 months. No In- It is understood there will be no finance. interest or 
terest or Finance Charges eny other charges, provided | send my monthly pay 
Added! If not completely sat- nents when due. It is further understood that should 
er 2 ate z i ail to make payment when due, the full unpaid 
isfied return unit to us, no balance shall become immediately due and payable 
explanation necessary. 


buy. If completely satisfied 


NOVEMBER, 1955 
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MATSINGER 


ANY when con- 

sidering a PA or other sound 

reproduction system using an 

amplifier of than 10 
immediately visualize trumpets, 
folded horns or other high-power sound 

Few realize that the 6-inch 
properly baffled—can be used 
in multiple for a wide 
or casual applications 
nary 8-inch bench saw, 
of plywood, a can of Casco casein glue, 
6-inch speakers, hard 
ware and a little common sense, one can 
devise a almost 
every fidelity 
reproducer which will not 
cheaper than the 
but which can be 


technician 


more 
watts 


projectors 
speaker 
range of normal 
With an ordi- 
a“ couple sheets 


some assorted 


sound projector for 
moderate requirement: a 
only be 
commercial variety, 
tailored to a specific 
need 

In most cases, such as for indoor use, 
the speaker units can be just as 
they are purchased. However, if you 
feel that you would like to improve the 
highs to some extent, you can replace 
the felt dust cap with an aluminum 
dome easily from the 
rial of which plates and the containers 
of many frozen dinners and the like are 
Simply lay a flat portion of the 
material on a bald, inflated tire or a 
flat piece of thick then strike 
it sharply with a ball-peen hammer 
If you make a strike, the result 
will be a perfect Trim off the 
excess metal so that the dome is of the 
proper size, remove the old felt, then 
cement the dome to the center of the 
speaker cone with an air-drying thermo 
plastic, Ambroid or Akryloid 

Speaker resonance can be 
slightly by brushing 
oil and acetone 


A half-and-half 


used for 


used 


fashioned mate 


made 
I ubber, 


good 
dome 


lowered 
a mixture of castor 
on the edge compliance 
most 


You can 


mixture is com 


monly this 
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purpose 


also waterproof the speaker cones for 
use by brushing on a 
of acetone and Ambroid—one 
Ambroid to three parts 
acetone will evaporate, 
Ambroid impregnated in the 
fibers of the cone. Normally, 
proofing will raise the resonant fre 
quency, but a prior treatment with the 
acetone—castor oil solution will minimize 
the change. Waterproofing is required 
only in those cases where the 
directly exposed to the elements 

Most important in the construction 
of any baffle is rigidity. We must not 
permit any false vibrations or rattles 
to occur in the baffle setup: Rattles are 
unpleasant to the ear and detract from 
the quality of the 
vibrations 
exaggerate certain 
range, causing improper balance 

Plywood is very satisfactory for the 
construction of baffles; it has greater 
rigidity per unit of thickness than 
natural wood boards. For small single 
unit baffles of limited size, “4-inch ply 
board works well; for larger 
jobs, “%- or %-inch board 
quired. (When in doubt, always use the 
heavier board.) All 
except the opening 
glued as well as nailed. On 
broken run, glue blocks are a practical 
necessity; these are small 
strips about % inch on each face, 
1 inch long. 

To prevent reflections, the inner sur 
faces of all enclosed baffles are usually 
covered with Ozite, Kimpac o1 
other sound-absorbing material 
¥% to 1 inch thick. A notable exception 
to this rule is the pentagon-shaped 
speaker enclosure to be described later 
study the sketch of this enclo 


outdoor mixture 
part 
acetone. The 

leaving the 


felted 


weather 


cones are 


reproduced sound; 
tend to 


portions of the 


spurious cancel o1 


multiunit 
may be re 
contact surfaces 
access should be 


a long un 


triangular 
about 


about 


If you 


sure, you will find that 
each speaker works into 
formed by two sides, resul 
persion of the sound wave 
venting objectionable reflecti 
the speaker. All square or rect 
enclosures should, however, b 
to avoid direct reflections 

No one article can po 
every contingency or situatior 
sound propagation or reprodu 
we hope, by presenting three 
forms of baffle, to highlight 
cipies and techniques. The 
siderations are angular coverage 
level, distribution and, in 
weatherproofing. 


; 


stances, 


Baffle construction 


The simplest of all enclo 
the single-unit wall cabinet 
Fig. 1, this enclosure i 
%-inch plywood throughe 
dimensions are 12 by 16 ine 
depth of 6 inches at the 
inches at the bottom. The | 
speaker is drilled on the ver 
line, about 6 inches from the 
hole may be 


round or squat 
1A" PLYWOOD 


ne 
a B | Crd 
i 
| 


iat 


Diagram shows the 
single-unit 


; 











Ka 


Fig. 1- 


front and 
baffle 


side view of wall 
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}FACLUSINE "PHASE REVERSEN” GUARANTEES 
THE NEW WALSEO WIZAR 


SUPER FRINGE ANTENNA 
Tl 


The new Wa Wizard performs as 3 separate 
antennas combined in one to give the very finest; 


ali-channe! ¢ ture ree eptior ever seen on 








any television screen. Extra dipoles, complicated 
arne ‘ phasing stubs are completely 
eliminated. And the Wizard is the 
easiestto assemble and insta 


siteis Walsco guarantees the Wizard for 3 years. ASK YOUR JOBBER FOR FULL INFORMATION 


ae see 68 ” Model 5 Price 
Ba Ss i t ss: Cs - * Wizardette #4110 $14.90 list AND TECHNICAL BROCHURE 
wees ' sem! seen Wizard #4220 19.50 lis 
ny ELECTRONICS CORPORATION Wizard moana 4230 34 30 it ... OR WRITE DIRECT TO WALSCO. 


+ Tuk gia 





3602 Crenshaw Bivd., 
Los Angeles 16, California 


CANADA & ‘ 
\ CANADA. Atlas Ra 





A Patent-Protected Instrument AUDIO—HIGH FIDELITY 


square, you must supply 
cardboard baffle to prevent | 
the corners The opening 
covered with grille cloth or 
supported ona piece of screer 
any cloth is primarily dec« 
may attenuate the highs, y« 
tect the cone just as well wit}! 
piece of metal or plastic 

No port is provided 


; 


cabinet; the cubical content 


UNITED STATES closure is sufficient to | 

'ihi@ is) tie R is nN — oO eal LY & t * 4 stricted peaker cone ex 
important factor is the O 
the back panel which pre 
tions. The front panel i 


Electronically Analyzes, CORREC’S with the glue blocks, whi 4 


Picture Tube Trouble in 2 Minutes! inch strips provide secu 
for the back panel. Mear 
Cleans Picture Tube elements, burns off oxygen, welds the baffle are left to your ow 
open cathodes and filaments automatically and 
electronically! The TY Serviceman can now RESTORE 
picture tubes IN THE HOME! Service Charge just 
$9.95 to customer—may be sold with minimum a 
qvarantee! 7°x9"x4" 6'/ Ib. steel-cased kit The multiunit baffle (F 
signed for 360° coverage 
plex. Although %-inch p 
be used in its constructior 


tion: use crew eyes, bracket 
overhead wire Just be c« 
the support does not vibrate 


n 


would be to use %- or 
throughout. Actual siz 

but for good operation the 
should be about 36 x 5¢ 


; 


which will permit the cent 


UNITED STATES spe ake notes to be 9 in he 
reer Boe, | Sel @ 4 end and have a spacing of 


between center The two 


ty 


> are made from 1 x 2-inch ps, 1! 
a J in the center, and 1 x 1-inel 
4 support the top and _ bott 
o “> <= | All of are coat 
ms 


points contact 
a thin layer of Casco casei 


for 


assembly is made, except 


MUTUAL CONDUCTANCE 6 panel, using %-inch brad to 


AND EMISSION CHECKER 2 wll parts in place Then ik 
rc assembly sit for 24 hour 
Accurately checks Picture and Circuit Tubes for 4 . glue hardens Note that the 
filament continuity, emission, gas, shorts and "aad y panel contains four 2-incl 
leakage under actual load conditions—in 20 ae inch centers After the 
seconds! 7°x9"«4" 7 |b steel-cased kit. oe you may tack in the 4-ir 
Ozite, install and wire the 
then screw on the top pane! 
for the speaker cone can be t 


a 
ONLY THE REN-O-LYZER FORECASTS REPAIRABILITY! 


Increase your customer-confidence—increase your sales amazingly with these 
"ON THE JOB" quality-built, electronic companions! You can restore dark, fuzzy 
pictures to full, bright contrast with the revolutionary REN-O-LYZER! Surveys prove 
that 90.1% of picture tubes Ren-O-Lyzed are still in use after 1 year's time! Each 
Ren-O-lyzing job at $9.95 is creating an average $120.00 weekly increased 
income for every Ren-O-Lyzer unit in use. The TUBE-CHECKER eliminates all guess 
work, proving to the customer IN THE HOME, the need for replacement of defective 
tubes. Order today don't de'ay this opportunity for increased income. Instru- 
ments extremely simple to operate 


Send me name of nearest dealer and further details. 


_ 3 — ‘ ~~ 

Address S108 “ 

City . 2—Diagram shows layout for a 
car-top or suspended speaker baffle 


Nome 
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that used in the small single-unit 
speaker. Further, if this baffle is going 
to be used for car-top mounting, the 
cones should be waterproofed—or else 
stay out of the rain. 

When using this type baffle on a 
ound truck or car, some means must 
be provided for fastening. The simplest 
and perhaps the most satisfactory way 
to do so is to purchase a couple of 
uction-cup cross members of the type 
formerly called ski carriers from your 
local auto accessory store. These rela 
tively cheap carriers come complete 
with, straps to prevent shifting when 
the car is in motion. Just mount the 
baffle on the cross members with screws, 
moisten the cups and adjust the straps 
for a satisfactory holddown. Speeds in 
excess of 50 miles per hour will not 
dislodge a tight job, although the wind 
pressure may be a little tough on the 
speaker cones. This speaker cluster 
will handle 20 to 25 watts without 
laboring. 


Heavy-duty baffle 


Because of the stresses and forces 
involved, a heavy-duty installation must 
necessarily contain all the essentials 
that go to make a good sound repro 
ducer. A _ steeple speaker installation 
made in a church about 2 years ago 
has been proven by that most stringent 
of all tests—time. We can feel pretty 
certain that what worked well in this 
case will perform equally well in a 
similar application. 

From the start, our foremost con- 
sideration was tonal quality. This was 
a new church in a new community, and 
the pastor was a young man with the 
old-fashioned idea that no church is 
complete without a belfry. But bells 
are expensive and the steeple was small, 
so the only answer seemed to be elec 
trical reproduction. There came the 
rub. 

Like many of us, this pastor had 
heard many steeple installations which 
gave out much sound, which did not 
sound natural. He said emphatically, 
“T want it to sound like bells.” Now 
bells have, among other qualities, a 
nondirectional effect, since they vibrate 
around their entire periphery. It was 
up to us to duplicate this action. A 
cluster of trumpets, alternately stacked, 
might have done the trick in the hori 
zontal plane, but this meant at least 
eight, and we still had to consider mat 
ters from the _ vertical tandpoint 
Worse yet, the job had to be done on 
a “satisfaction-guaranteed” basis, so 
that we couldn’t take too many chances 

As a result, we came up with the 
pentagon-shaped enclosure shown in 
Fig. 3. This is an enclosed baffle 4 feet 
high _ The sides are just a shade less 
than 2 feet so that we could be certain 
of getting them out of a 10-foot sheet 
of plywood. On the center line of each 
side, 5-inch holes were cut, starting 6 
inches from the top and allowing 1 foot 
between holes. With the bench saw, 
each side was trimmed with a 36° bevel, 
and 25 pieces of 1 x 2-inch strips were 
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ANTENNAS 
DF WITH bier NEW AND a r 


INSTANT MOUNT ASSEMBLY 


Complete line of 16 full size, completely pre-assembled 
conical antennas with doweled elements and molded plastic 
insulator of high impact polystyrene. See new Tenna catalog. 


| MODEL 
MODEL T-801 T-802 MODEL T-811 


<7 $975 $500 


ust ust 


MODEL 
MODEL T-791 7-792 MODEL T-751 


$444 $931 «= $556 


BAR BAR 
x ie, 


| MODEL 
MODEL T-781 . T-782 MODEL T-851 


$556 $4153 $472 


ust ust ust 


JENNA Werftring Ce 


7580 GARFIELD BLVD. + CLEVELAND 25, OHIO 
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cut in the same manner. The 
had an overall maximum d 
approximately 10% inche 
was cut along the 2-incl 
These are the inner brace 
cut with extreme accuracy 
edges of the plywood will butt t 
We made up our inne: 
glued them, used saddle staple 
TUBULAR d them and let them dry for 
: When they were dry, we 
sides, using No. 16 1-inch 
/ them in place. Then we 

i : UNIVERSAL nailed on the bottom, using 
PRINTED CiecuiT 








finishing nails 
: The bottom and top are f 
vou can see why C-D is always the leader inch plywood to insure rigidit; 
/ top has cut in it a 10-inch 
port is not extremely critica 
circle cutter only goes to 
don’t worry too much. The 
is secured with screws to pr: 
to the wiring. However } 
MILLION DOLLAR BODY were mounted on the face of the 
= ‘ ~ rather than inside, to per 
4 servicing whenever needed. T} 
used to mount the speake: 
} \%-inch, and the starter | 
C-D Ceramic Capacitors are made ; y drilled with a No. 34 drill 
from beginning to end under one root “a P speakers of a tier were wired 
in a huge plant devoted completely to Since the admittance curve 
ceramic capacitor production. Every random speakers showed abe 
process... every ingredient is under at 1,000 cycles, we paralleled 
constant control. You can see the connected lines 1 and 3 (60 ohr 
. series-connected lines 2 and 4 (6! 
reasons for C-D’s outstanding 


‘ to give us a calculated impe: 
superior quality. 


70p sor? 
And to help you, C-D Ceramic . 
Capacitors are packaged in compact, 

crystal-clear, easy to handle and always usable 

plastic boxes (no extra charge). That’s why 

Distributors who know carry the complete C-D 

line. See your C-D Distributor today. He’s listed 

in your local Classified Telephone Directory. 


There are more C-D capacitors 
in use today than any other make. 


& CoRNeLL-DuBivier Capacitors 


PLANTS " PLAINFIELD NEW B£OFORD ORCESTER AND CAMBRIDGE 
MASS PROVIDENCE AND WORE VALLEY nm ft INDIANAPOLIS ino SANFORD AND 
FUGUAY srHings " € SUBSIDIARY THE RADIANT CORPORAT N CLEVELAND, @ 


Wide FMRECEPTOR 


? (with cabinet) adds frequency 
modulation to any regular 
AM set.. 


This model is o precision built instrument, designed for simple connection 
fo your present AM radio instantly converting it to a thrilling new 
AM-FM set, full-scale fidelity, sensationally free from stotic, station 


MODEL 8c WITH CABINET interference and fading 


Yow Only Come in, Coll or Write to the 
‘ RADIO co. 


509 ARCH ST., PHILA., PA.* WA 2-5153 


Branches: CAMDEN, N.J. * ATLANTIC CITY, N.J. 7 
NORRISTOWN, PA. + WILMINGTON, DELAWARE wat Tor vem ™ 


SALISBURY, MARYLAND Fig. 3—Diagram shows layout of the 
heavy-duty steeple reproducer 
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about 30 ohms, just right for the output 

of our amplifier. Further, since the line | 

from the amplifier was only about 25 dies 

feet, we had no worries about line drop. mo = 7onnson 
There was a certain element of 

danger in having so many speakers in 

series, since a single failure would put 

10 units out of business. At first we “e* 

considered putting a 15-ohm resistor Ghirardi 

across each speaker so that if one went 

out it wouldn’t take the whole string. 

But on second thought we ruled out 

this drastic move on the grounds that 


each speaker was conservatively rated 5 
at 5 watts, a total of 60 watts, while ty y how i) LEARN 
our amplifier was rated only at 50 watts. eee 

Fewer tiers of speakers could be used 
with a reduced power input. Each tier ' 
of speakers is complete in itself, identi S aaita NG R-|-G-H-T 
cal in form, so that you could make it bd 


one, two or three high, without altering Complete training in modern 


the basic design in any way except for 


the height of the sides. The tiers are | professional methods .. . only 
3 months to pay! 


rated at 15 watts input, so that for a 

25-watt amplifier two tiers would be $12 
sufficient. With the removal of a tier, a 
reduction of 1 inch in the size of the 


a tha cack aaa as Feehan uc te FIX ANY RADIO OR TV SET EVER 
iy MADE....easier....better....faster 


This big, 822-page book brings y Y 
Attach a couple of leads about 6 the kind of PROFESSIONAL tra f 
inches long to a 4.5-volt battery. Then, Radio & TV ee ee ee = B. yn 
holding the negative lead to one termi Receiver as slick and as accurately as y 

nal of the speaker, touch the positive | TROUBLESHOOTING do the easy ones 


For service beginners, Radio & Tels 
lead to the other termina!. The speaker AND REPAIR vision Receiver TROUBLE-SHOOTING 


cone should move outward; if it does Ghirardi & AND REPAIR |s a complete, os 
understood professional training 
not, reverse the battery leads to the Johnson For experienced servicemen, it 
speaker ar i : > ick. ideal way to “brush up" on spe 
peaker, then mark with some quick ae wate: 417 scion im aemalem water weubleel 
drying paint, lacquer or nail polish the ing methods and shortcuts: ar 
terminal to which you applied the posi- 


Speaker phasing 





Ine me : 
illustration find quick answers to puzzling serv 


Price $6.7 problems 

tive lead. Do this to all the speakers Step by step, it takes you tt 
you intend to use. Then, when you come moc citer in “i tous ane oe y a 
} : i ) uicke dw 

to connect them, just remember that testing to repairing them faste 


when in series, the unmarked terminal better 


of one will go to the marked terminal h 
of the other; in parallel, all marked LEARN BASIC CIRCUITS....and watc 
terminals are wired together | eth d h x97 di 
Ordinary loudspeakers in projector service eacacnes isappear? 
type baffles can be used to advantage in Radio & TV It's amazing how much easier 
almost any application which does not Receiver can repair radio and television sets and 
P . CIRCUITRY even industrial eldctronic eaulpment 
call for sound to be projected over a AND OPERATION when you know all about the sit 
great distance in a straight line. For You locate troubles in a jiffy because 
7 | Ghirardi & you know what to look for and where 
use in skating rinks, dance halls, juke et to look. You handle jobs lots faste 
boxes and wherever it is desirable to better and more pr ita bly 
: " lex otitis ak « athe hick £60 nem Radio & Television + eive 
cover a large area at a rather hign | 7 aN — CUITRY AND OPERATION give 
sound level, we can almost always use / iustratie a complete understanding of be 
Hl | Price $6.50 circuits as well as their variat 
vaffle. teaches you to recognize ther 
understand their peculiarities 





y 


a projector type | 
(see special offer!) 


Sound attenuates 6 db each time the 


distance from the source is doubled. FREE EXAMINATION . 7 easy terms! 


Thus, in a noisy location where it is peewee eee ee eee eee 
desired to have the sound level at an Dept. RE-115, RINEHART & CO., INC 

average of 75 to 80 db, we may find that § 232 Medison Ave., New York 16, N.Y 

when we use only two trumpets, we will | I. 


} 


have some spots where the sound is | Bo Radio & Tv CIRCUITRY ' TV TROUBLE 
uncomfortably loud-—and which will AND OPERATION (Pirie § ainwe Werner 
therefore be avoided by the clientele. | Make your training COMBINATION OFFER . ‘ . Repwtar 


price separately §$ you 
Conversely, if we operate the trumpets Combination offer is payable a tage) after 


at a level low enough for a comfortable library complete. Have ona ie ie, i decide to Kes vereafter 


approach, we will find hat in the more | ALL the latest data at Name 
remote spots the sound is masked by the your fingertips. Get Address 


noise level. By contrast " mantapre beth these books of Zone 

arrangement of small speakers will give , 

a uniform level of sound throughout the | only $12.00 for the two 7 " 

hall and the initial cost will be the same, ..«» YOU SAVE $1.25. — A Fg Dnye hig hn hy 
or lower, for better-quality sound. END RINEHART BOOKS ARE SOLD BY LEADING BOOK STORES 


bee ‘ 
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Pentron HF P-/ preamplifer; 
National Hortzon 20 amplifier; 
National Hortzon S$ preamp; new 


records review 


> 
HE audiophile with a thin wallet speed. Curve B is the response of the The signal-to-noise ratio fe 
and a desire for a high-fidelity re outfit when used for recording at 7% 40 and 45 db. Flutter is low 
corder is faced with a real Hob inches per second. It was obtained by only when considerable ba 
on's choice. The performance of feeding constant-amplitude sine waves used in playback. The mechan 
everal professional and semiprofes from an audio oscillator into the mike was not in optimum adjustment 
ional recorders fully lives up to channel, recording them and _ then received and had a pronounced 
high-fidelity standards, but their prices, measuring the output when the tape is Readjustment reduced it to a 
beginning at around $300 and averag played back. The curve is within 2 db level, even with piano musi rhe 
ing closer to $400, are far beyond his from 50 to 10,000 cycles. Curve C is ing accuracy was within 4 
purse. On the other hand, the “home a similar curve recorded at a leve! of 15 minutes 
type” equipment, elling for around 10 db The recorder sounded ever 
$100, misse high-fidelity tandards These are very creditable curves and than it measured. To provid 
rather widely Accordingly, when he high-priced equipment surpasses them comparison the following test 
looks in the catalogs and notes the only at the two extremes, below 50 and up: Portions of the RCA-Victor 
Pentron YT-3M basic tape transport above 10,000 cycles. Curve D was made in Adventure in High Fid: 
mechanism and the companion HFP-1 at the slow 3%-inch-per-second speed recorded on tape directly fro 
high-fidelity preamplifier, which to and is within 2 db between 50 and 6,000 put of an equalizer adjusted 
gether run to about $125 and are cycles, down 8 db at 8,000 cycles. To flat response with a Pickering 
claimed to provide high-fidelity per eliminate the possibility of tape imper and pickup within 1% db 
formance, he is inclined to ask him fections showing up in these measure cycles. The recorded tape wa 
elf: “Can you really buy high fidelity ments, a brand-new reel of Irish Sound one input of a control unit, and t 
in a tape recorder at that price?” Plate professional tape, a top-quality put of the record player witl 
ig. 1 gives the frequency response of line, was used. equalizer and pickup int 
i sample unit submitted by Pentron 
and tested in my laboratory. Curve A 
is the response of the preamp alone, 
with and without the compensator. In 
the flat position, the greatest departure 
i 2% db at 70 cycles and 5 db at 
10,000 eycle The compensator yield 
a boost of around 5 db above &,000 
cycles and is used normally when re 
cording and playing back at the slow 


ee 





Fig. 1—Various frequency response Fig. 2—Schematic diagram of the Pen- 
curves of the Pentron HFP-1 preamp. tron HFP-1 hi-fi tape preamplifier. 
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PYRAMID 





Ssistor-Analyzer § ather 


# Ch 


Pyramid 


= ker first 


luty instrument pro- 


» vides you | y with the complete 


setup for chect ) and analyzing all 
types of capacit ind resistors, but 
also the * k heck’’ feature en- 
t capacitors while 
set 

With the Py ! analyzer thereis no 
need to re V apacitors from the 
ircuit to dete e if they are open, 


shorted 0 ttent 


This new dev ment that saves 
time in serv } and production test- 
ing serves thi ction that required 
two instruments previously, actually 
costs less than the older type analyzer 
plus a separate juick'’ capacitor 
checker 


PYRAMID ELECTRIC CO. 
1445 Huds North Bergen, N.Jd. 
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channel. The pickup was set down on on the control unit the same passage Baxendah! type treble tone 
the record about a measure behind the’ could be heard first as recorded on the about a quarter-turn. The taps 
tape $y operating the selector switch tape and then directly off the record revealed the differences betweer 
It took critical listening to discern three switch bands on the record 
~~ nN any difference, and the difference con the contrast between the fu 
oss ai sisted almost entirely of a slight loss (30-18,000 cycles) and the 1 
‘ ¥ ” of high-high shimmer and sharpness range (100-8,000 cycles) w 
Fig. 3—Horizon 20 square-wave of high-high transients. Most of this audible. 
response. could be corrected by cracking the I judge that the response 
recorder is better than that 
the very finest high-fidelity re 
pressed today when those are 
with the very few pickups flat to 15 
cycles or beyond. The respons¢ 
to or better than that of most 
ings played with typical hig! 
cartridges. 

I was amazed by the excellent « 
of the recordings made at 
speed. To be sure, even an ur 
ear can tell that the high-speed 
ings are superior. But the 
quality is acceptable and goo 
to provide high musical e 
though not complete realism 
the-air recordings of almost 
stations and all chain broadc: 
bandwidth is entirely adequate« 
higher speed would add very 
quality. It is completely adequ 
most voice work. Prerecorded 
using either the Ampex o1 
curves are reproduced very 

The recorder comes in two 
photos): the transport mechar 
the preamplifier. The transpor 





te = anism is made of stampir 
J than castings, has several ad 
to take up wear and tear and 
matic of the Horizon 20—uses single-ended push-pull output. give good service. The preamy 


12ZAX7(2) 


Aw Tits T [7] 


oy | 
Cr: |e 


Diagram of the Horizon 5 preamp—requires external power supply 
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AN OPEN LETTER TO 
THE 
SERVICE TECHNICIANS 
OF AMERICA 





2-7032 





eal has been said and written ab« 


over the past 10 years. But too 
Ty Service Technicians ~ the inst aller 


receivers {nto operation and kept them 


To you TV ‘doctors’ there is 4 5] ecial 

you, the American consumer might have k 

was helpless without your knowledge and 

We, t00, wish to a pe our appreciati: n 

as to make it possible for us to fill them wi 
rewarded our efforts by acknowl edg ing the merit 
adopting them in your work. You turned to B-T wherev* 
for effective Tv signal ampli ‘fication, convers ion an 
for efficient Master TV Systems. So complete wae y 
there are today more than 600 ,000 Ty sets in homes, 
hotels, institutions, etc. being served 


units. 


We, for our part, have done everything in our power 
fidence. Intensive research has kept us ahead in 
and has name us to devis new equipment to hel 
yroblLems. We have striven ol ee to widen your ™ ul 
entering intc competition with yous All in all, 
relationship which we feel sh at not go by unn t 


We are now working to open Vi the new 
believe that Industrial Ty — clos sed cir 
your kind of work. And we have develo 

cash in on the profit opp' rtunities offered by 


ed a new” . 


If you will drop me @ not I'll be glad 
stallation Manual on Ma . TV and Indust rj 
a complete des scription of the new TV camer. 


MPLIFIERS of CONVERTERS 








how many of 
these important 
Rider Books 


have you read? 


Rider book 
information on electronics! Whether 
it’s hi-fi, radio and tv servicing, 
theory, 01 hook 
whether you're a student, technician 
ham, or 
sure to find a book on the 
that interest you! Listed 
below are just a few of the informa 
tive books we've published recently. 
How many have you read? 


Picture Book of TV Troubles 


Fach volume in this series covers a different 
receiver Based on troubleshooting 
done right in the Rider labs, each shows you 
almost 50 typical troubles, their symptoms 
patterns & wavelorms) and 
their causes There's also a handy pull-out 
section in each book that shows you what 
the right wavetorms should look like! Actu 
ally does your troubleshooting for you! 

Vol. 1: Horiz. atc-ose only $1.35 
Vol. 2: Vert. sweep-defl. circuits. only $1.80 
Vol. 4: Video it-f & amp. circuits only $1.80 
Vol. 4: AGA only $1.80 


Fundamentals of Transistors 
A clear 

electronic 
acteristics and operation 
the pioneers in transistor development 


High Fidelity Simplified 

The complete hi-fi story how to get top 
quality reproduction in your own home 
Anowers questions about tuners amplifiers 
—— tape recorders players & 


sangers Only $2.50 


Basic Vacuum Tubes & Their Uses 


A simplified introduction to the basic types 
of vacuum tubes, starting with a briet history 
of their development, and tollowing an easy 
tw-understand, wep by step examination of 
each of the basic types and their applications 
Many illustrations. Paper bound mily $3.00 
Cloth: only $4.50 


Handbook of 630-type TV Receivers 


Covers all 640 types 
latest ' 


give you a wealth of 


beginner’ 


experimenter you're 
tider 


subject 


section! 


(picture tube 


circuits 


circums 


suthoriuative explanation of this new 
miracle showing transistor char 
Written by one of 


record 


from the earliest to the 
Gives the whys and hows oft 
each section analyzes and explains the many 
changes and modifications made by various 
manufacturers. Complete schematics of the 
original 60 plus typical revisions 
26 pages of troubleshootng 4 ae A must 


for every technician! Only $3.50 


Obtaining and Interpreting 
Test Scope Traces 


A complete explanation of wavetorms appear 
ing on the ‘scope screen, with over 800 wave 
form illustrations to show the ideal, practical, 
and distorted versions of the most-commonly 
scope traces am & fm radio 
receivers, tv receivers, audio amplifiers, power 
supplies, test equipment lells and shows 


how to apply the ‘scope! Only $2.40 


encountered 


Order today! + am ae ae ae ae oe om oy 
Rider books are sold by electronics parts 
jobbers and book stores throughout the 
country. If your dealer doesn't have them, 
mail this coupon for prompt delivery 
Add state and city sales tax where appli 
cable. In Canada, prices approx. 5% more 


JOHN F. RIDER PUBLISHER, INC 

Dept. RE-11, 480 Canol St., N.Y. 13, N.Y. 
Enclosed is Please rush the 
books I've circled above 
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The Pentron preamplifier and the model 
9T-3M tape transport mechanism. 


includes a meter for monitoring, has 
two inputs on the panel (one for mike 
and one for high-level inputs) plus 
another high-level input on the back of 
the chassis. These inputs can be mixed 
only if the sources have gain controls, 
since the preamp has only a single gain 
control. Like the pro and semipro out 
fits, it does not contain a power amplifie: 
or speaker and must be monitored either 
with headphones or an external sound 
system 

One feature I don’t like at all: Two 
switches must be thrown to change 
from RECORD to PLAY—one on the trans 
port panel and one on the preamp panel 
If the transport is thrown into REWIND 
after recording and one forgets to throw 
the switch on the preamp into the PLAY 
position, the recording will be ruined 
because the high-frequency bias will 
beat with the recorded signal to pro- 
duce squeals and whistles. I imagine, 
however, that it wouldn’t take long to 
build up habits of which 
would minimize that possibility. The 
units are available without a case for 
panel or cabinet mounting, or a separate 
case can be bought for portable use. 

[ The differences be- 


tween the performance data and curves 


operation 


reader will note 


on Pentron equipment obtained by Mr. 
Herman Burstein in “Improving Low- 
Priced Tape (April and 
Vay, 1955) and those given by Monitor. 
Aside from the fact that different indi- 
viduals may arrive at slightly different 


Recor dey 3”” 


results in testing the 
checkup with Monitor and Pentron re- 
veala that the used by Mr 


Burstein and that used by Monitor were 


same product, 


instrument 


manufactured more than 1 year apart 
and that continuous changes and im- 
provements im components were taking 


Editor ] 


place im the interim. 


Horizon 20 amplifier; 5 preamp 
Square-wave traces of amplifiers offer 
important clues to amplifier behavior, 
especially as to feedback stability and 
ability to handle transients. But they 
can be misleading and fail to tell the 
whole story. This is evidenced sharply 


by the low-frequency square waves 


Of this 
you can be sure... 


ew tL 10 fence 


Record 
Changer 
than the 


RC-S4 


Automatic Intermix 


You can SEE it at your Sound Deoler. 


You can READ about it in our Folder 


Mail This Coupon Today 


-— oo oe oe oe ee ee oe oe oe oe oe oe oe 
ROCKBAR CORPORATION, Dept. W'-!6 | 
215 East 37th St., New York 16, N. Y 


Please send Literature describing the 
Collaro RC-54 Record Changer. 


NAME 
ADDRESS 
ZONE__ STATE 
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What’s INSIDE 
makes the difference 
in MALLORY FP Capacitors 


To see what makes Mallory FP elects 
superior inv performances take a | 


what's inside the can. You'll find 





originated by Mallory ind iVvatlal 
replacement work only in the Mallor 
- Lives excellent heat di ipatiorn 


impedance e, low inter-section couplir 





prevent cap 


loss, reduces RI impedance 


tand ira int 
for vears, at no extra cost eliminat 


for voltage de-rating, even for 450-volt 


prevent le 


trolyte ... withstands high temperat 











and still retains the venting feature 





There are other features, too mad 
vou can’t see, such as the ho pital-like 
tation maintained in the Mallory pl 
guard against impurities which cor 
capacitor life. Add all these « p 
appreciate why FP capacitors ar 
dard of performance for replacem 


use in original equipmie nt 


Order your stock of FP capacit 
from your nearby Mallory distribut 
lead the field, yet cost no more 


RECISION PRODUCTS 


SOs 





RS 


the famous Indian philosopher... 


4 
* 
| 
a 

. 


ad 


EXPORT SALES 
Roburn Agencies, In 
431 Greenwich St 
New York 15, N. ¥ 


CHICAGO 
STANDARD 
TRANSFORMER 
CORPORATION 


3592 ELSTON AVENUE 


The Famous 
crt Booster 


Mew compar ‘ 
qeaturee = 
constr ve nangine 
ends etive 
attire 
weights pox 
Counter oiepley 


oo 12 G06 nn 


DeRO ELECTRONICS 
110 


CHIEF TV-in-TEPEE 
once said 


- 
—— in 
o * 
¢ 


yf “FOOL ME ONCE “s 


FOOL ME TWICE 


r 
«+++ Shame on me” 6% 
%e 


7 
-+-Shame on you, % 
' 
’ 


~ a 
"aus 


(\ | 


. . . but you won’t be fooled even 
once if you use STANCoR Exact Re- 
placement Transformers . . . as 
recommended in the Srancor T'V 
Replacement Guide and in 
Counter-Facts . . . because every 
unit is a VERIFIED exact replace- 
ment, designed from the original 
manufacturer’s specifications and 
tested by actual installation and 
operation in the recommended 
chassis. 

FREE—54 page Stancor TV Gutpe. 
Lists over 8000 T'V models and chassis 
and over 150 exact replacements. Avail- 


able from your STaNcor distributor or 
from Chicago Standard. 


~ CHICAGO 18, ILLINOIS 


Pic-TEST CRT 
UTION 
sont 


AT YOUR JOBBER 


‘ 
n ‘ 


63 GILROY AVE. UNIONDALE, 
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The National Horizon 20 amplifier. 


Se.ecton Sass tee Louowess 
“— ~~ 


a Peg @ : 


5 preamplifier. 





The National Horizon 


(Fig. 3) of the National Horizo: 
amplifier. The traces do not 
a faulty unit and will be more or le 
duplicated with any specimen; they are 
the result almost entirely of the .01-uf 
coupling capacitor in the input And 
the slope it 
provide a degree of filtering of rumble 
flutter and This 
slope, however, has no more effect on 
the performance of the amplifier than 
a similar slope would have in the control 
unit, preamp, rumble filter or the ba 
attenuation provided by bass tone 
trols. In fact, the quality of repro 
tion is especially good on the bass end, 
possibly because the filter 
amplifier to handle high-amplitude bas 
even the extreme 33-db boost of the 
loudness control of the Horizor 
with greater freedom from momentary 
instability, motorboating or breathing 
Other characteristics of the Horizon 
20 are excellent, especially the power 
output capabilities. Although rated at 
only 20 watts and although the breakup 
point of the model tested was approx 
imately 32 watts, the amplifier will 
deliver 35 watts or more with not over 
3 or 4% harmonic and 10-12 IM 
distortion. Its output 
operation into the cutoff region wit 
the switching transients 
when such operation is attempted 
conventional circuitry. Therefore 
intended primarily for home 
Horizon 20 has applications in | 
represents an 


produces is intended to 


subsonic transient 


permits the 


stage permit 


whict 


systems and 
bargain in watts per dollar 

The circuit operates just like 
the Horizon 10 analyzed in 
Features in Hi-Fi Power Am} 
in the September issue of RApDIO-F! 
rRONICS. It has a single-ended 
pull output stage. The principl 
ever, is simple. The output tubs 
series so far as the current 
concerned. The grids, 
supplied a push-pull signal 
current in the upper tube rise the 
current in the lower tube fa The 
result is exactly the kind 
doubling of the total current swing a 
obtained in conventional push-pull ci: 
cuitry. The output is taken off in th 
middle of the circuit at the junction of 


however! ire 
When the 


‘ f 
Same I 
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from A DELCO RADIO... 
SPEAKERS 


for Home and Auto Radios, 
Phonographs and Television 


Product of combined Deleo Radio and 
General Motors engineering skills, manufac- 
tured in plants devoted exclusively to elee- 
tronic parts, the Deleo speake r line embraces 
] | standard models for home and auto radios 
phonographs, and television— plus the model 
8007, a superior Hi-bki dual purpore ye aker 
for replacement in AM, FM, 'TY and phono- 
graph sets, and for use with custom-built 
high-fidelity audio systems. It's plain to see 
that here’s the speaker line to fill) your 
needs...products of uniformly fine desien and 


construction, allof them competitively priced! 


Standard Speaker Features: Designed and built to 
K.1.T.M.A. standards; cones uniform in response 
over operating frequen vy range: fully dustproofed 
with drawn brass magnet covers and felted con 
Alnico-V magnets; heavily plated m part 


Model 8007 Hi-bi Speaker heature 
to 12,500 CPS frequen vy range: Al 
1O0-watt power rating em 


voice coil. 


OTORS, KOKOMO, INDIANA 


Order these quality products of a volume electronics manufac- 


turer through your UMS Electronic Parts Distributor today. 


NOVEMBER, 1955 





V.T. V. M. 


(VACUUM TUBE VOLTMETER) 
































| 











The MODEL “777” VIVM.is a completely self-contained, 
ready-to-use test instrument. Its accessories and the HF co-ax 
cable, DC Probe, AC line cord and instruction book all fit in 
the genuine California Saddle Leather carrying case that is 
furnished with the instrument 
42 Unduplicated Ranges 
iluminated Dial (5000 hour self-contained lamps) 
Die Cast Chrome Finished Bezel 
Metal Case, unbreakable, ultra compact 
Doubly Shielded, time proven 200 microamp movement 
Permanent Accuracy ...3% DC, 5% AC 
Large, Easy to Read Scales 47%" Long 
Color Coded Scales: green —ohms; 

black—AC, DC; Red—P. to P. 
2 Zero Center Scales for FM Discriminator Alignment 
Separate Range and Function Switches 
Only 2 Jacks for All Measurements 
New, High Style, Easy-to-Use Chrome Bar Knobs 
Dual Purpose Handle also serves as AC line cord reel 


“T7T" VINM. complete with $ 95 
Coaxial Cable, DC Probes and Leather Case —_— 
at your PARTS DISTRIBUTOR 


PHAOSTRON COMPANY 


151 PASADENA AVE. « SOUTH PASADENA, CALIF 
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plate and cathode. There are 
ways of doing this and Nati 
an output transformer with tw 
coupled primaries; one in t 
circuit of the lower tube, the 
the cathode circuit of the upy 
Though it is not obvious 
there is a common load ar 
there is cancellation of hun 
tortion, 

Circuits of this general type 
require two power supplie 
of juggling of voltage paramet 
strapping of the inverter—dr 
The advantage of all this cor 
is simply this: it permits « 
even class-B operation and « 
swing into the cutoff region \ 
switching transients which 
this is attempted with ordir 
cuitry. True, these switching t 
are not likely to be bothersome 
listening since they occur only 
output, and the occasion wher 
system requires or even permit 
in excess of 30 watts is extrem« 
and perhaps almost nonexi 

However, it has secondary 
in providing a much high 
safety factor and reserve 
listening levels, and in lowe: 
put at low levels. While thi 
reduce the electric bill i 
does reduce the heat prob 
pancake form of construction 
In any event, the result i 
ferent and ingenious circuit 
a staff of good engineer 
made work at all. I caution 
and home builders not to 
duplicate—let alone adapt 
Horizon 20 passes listening t 
excellent marks, especially ir 
end. 

The only fault I find with the 
5 preamplifier (Fig. 5) is th 
be rather difficult to adapt 
with some other amplifier. It 
either the Criterion tuner 
zon 20 amplifier and is 
with operating voltages and 
and output interconnectior 
“mother” units. Despite it 
size and moderate price it 
higher-than-average degree 
tility, flexibility and quality 
formance. In one aspect 
tested was downright astonis! 
gain control full on, loudne 
bass and treble both “flat” the 
tion, at the 2-volt output needed t 
a modern amplifier, was virt 
measurable, though Natior 
only a level of 0.3% The 
varied with various combinat 
loudness and tone control 
insignificant in every combinatior 
ured. This is the effect of 
loops around all amplifying 

The selector switch offer ‘ 
of seven phono equalizations ar 
inputs: tuner, tape and TV. When us« 
with the Criterion tuner, the ‘ 
removes plate and filament 
from the tuner in all posit 
TUNER. The TV and tape 
level controls; there is a 
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yp gp dIANCE Ten Nano 
; rat the bigge 


~~ 


New 
MODEL U-98 — fully automatic — incor- 


porates 32 distinct improvements — elimi- 
nates all arcing and consequent picture 
distortion— points directly, positively, in- 
stantly to target station— "just set it and 
forget it"! List Price, $39.95 


MODEL T-12—fingertip electrical op- 
eration. Rocker switch on top controls 
turning. Has direction indicator dial. Com- 
pact and smartly styled. Highly accurate! 


List Price, $2 9.95 


NOVEMBER, 1955 


You can’t miss with the ‘‘leader’’! 
Seven years of continuous TV advertising pays off! 


Millions know about Alliance ... more users have Alliance 
Tenna-Rotor. 


Millions of sales impressions in hundreds of TV markets 
week after week—year after year—give you the solid 
backing that no other TV accessory has even approached! 


Nearly two million Alliance Tenna-Rotors are in use! 





World's most adaptable 
replacement cartridge! 


Ft oy new ee AX 


~"febtheride 


CRYSTAL CARTRIDGE 
78-45-33 RPM 


Model AX with complete 


tu +r, mechhnlegh 


Model AX with knob and bracket 
removed, for installation 
e The new mopet AX isa in arms with built-in 


universal turn-over replacement front mounting bearing 


cartridge in the highest sense! 


Lightweight, compact, beautiful 
in playing qualities, it can be 
used to replace all standard 


automatic changer turn-over , 
: . 5 Model AX with scored shaft 
cartridges. snapped off, for installation in 
Unequalled versatility is only arms containing complete 
turn-over mechanism 


one of the advantages of the with 14" standard 
mopeL AX. In addition, it has mounting 

high compliance, excellent track- 
ing, fine response at all speeds — . 
and a wholly new, advanced de- specifications - data F 


sign. Illustrations show how it 
Output + (1000 CPs): 0.7 volt 
at 334-45 rpm; 1.5 volts at 78 rpm 


Tracking pressure + 7 grams 


can be quickly adapted to vir- 
tually any type of turn-over arm. 


Cut-off Frequency + 10,000 cycles 
Mounting + Standard 2", either 


WEBSTER \y/ ELECTRIC with or without turn-over mechanism 


Racine PAS wisconsin or front mounting as shown above 


Needles + 3 mil osmium for 78 rpm (WE 52) 
1 mil osmium for 33'4-45 rpm (WE 52 LP) 
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for equalizing the leve 
low-output pickups. All 
accessible through hole 
that purpose in hoth the ¢ 
and Horizon amplifier 

The phono equalizatior 
db except at the extreme 
curves (Fig. 6). The slope 
end, however, indicated in 
i probably accounted f¢ 


Fig. 6—Phono equalization curves 


hood that the “flat” p 

treble actually produce 

and can be corrected by 

ing the treble control. Be 

shown, there is provisior 

European and noisy 78 
The loudness control, wh 


33 db of boost at 20 eye 


Fig. 7—Loudness control gives boost 


with the volume control | 
to correct the Fletcher-M 
even of some hard-of-hear 
and produce a specta 
with inexpensive peake 
The bass and treble ton 
excellent The curve (Fi 


| MAX 


“ 
Pst. 





Fig. 8—The bass and treble range 


the extreme position o1 
mediate positions the cr¢ 

as the boost or attenuatior 
produce highly satisfy 
response and noise 


New records review 
Note: Records below are 12-inch LP 
and play back with RIAA curve unless 
otherwise indicated. 
Glockenspiel, Traps and Pipes (Vol. 3) 
Leon Barry at the Wurlitzer 
Replica 33x505 


Here i ' ire-fire demonstrat 
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Imperial V— 
12-tube 
AM-FM Tuner Kit 


© Band width-200 kc 
@ Tuned RF stage 
© Frequency Response 
FM-20-20,000 CPS + .50B 
© FM Tuning Range 88-108 mc 
© Sensitivity 5-10 u/v, 20-30 DB 
@ iron core tuned |.F. disc trans 
© 6CB6 RF amplifier © 6AB4 mixer 
© 6AB4 oscillator © 6AU6 Ist |.F. amplifier 
®@ 6AU6 2nd |.F. amplifier © 6AU6 Ist limiter 
®@ 6AU6 2nd limiter @ 6AL5 detector 
® 6C4 cathode follower output © AM tuning range 
530-1650 kc © Frequency response AM-20-7,500 CPS + 308 
@ iron core tuned coils throughout © 6BA6 RF amplifier © 6BE6 converter 
© 6BA6 ist |.F. amplifier © 1N34 crystal diode detector © Tuned RF stage 
© Chassis dimensions: 934" long, 5°’ high, 8’ wide 
Complete kit of parts including tubes, step by step, pic- $37 50 
torial and schematic diagrams, less power supply 
Wired and tested extra 
Power Supply—6.3V-4 Amp., 190 Volts 55 MA—117V. 


BO CNG iim siidincindtiimanmnaaniaa $12.00 
Tuning Eye Kit 
_ Shipping Weight 10 Ibs 
mn) New V-5 Am Tuner Kit 
See” 2 


eliminates percentages to ‘‘middiemen''—brings 
equipment direct from factory to you for buys that 
can't be beat... anywhere! Approved kits are NOT 
AVAILABLE FROM DISTRIBUTORS OR JOBBERS. 


New — 
Binaural Twin ys 
Channel Amplifier | © 
Kit ; 
Cir © © © 


t F 


bot! har 


me OOO - OOO 


© Hum levels-—78 DB below 
full output 
1208 @ Frequency response each Channe 
1 OB 40-12,000 CPS 
@ Maximum power output each 
hannel, 4 Watts 
lang / © Output, 4-86-16 ohms 
ze 13° Long « 9 Wide x 
* a 


siding AC power Supply $3975 
pict 4! and hemat 
hiagrar pping Weight 18 Ibs 


New V-9 FM Tuner Kit 





THE BINAURAL TWINS 


Start Your Hi-Fi Installation the Economical Way 


f-contained AC power supply 
e Tur ng range 53 ¢ iy 
. 6BA6 RF Aw f 


nverter 


\/ew Push Pull 
6 Watt 
Amplifier Kit 
® 1-12)5—Ist stage Amp. 
© 1-12SL7—Phase inverter 
© 2-12A6-—P.P. Beam Power 
@ 1-5Y3—Rectifier 
© 1-Cathode Ray Output 
Indicator 
© Tapped outputs, 4-8-16 ohms 
© Volume, Continuously variable 
© Chrome plated chassis 
©@ Bass Control Boost 12 DB © Treble Control Boost 12 DB © Hum level 
78 DB below full output © Frequency response + 1.5 DB 20-20,000 CPS 
@ Size 52" high x 642" wide x 11" long 


Complete kit of parts, including AC power supply, tubes, $ 45 
step by step pictorial and schematic diagrams 15 
Shipping Weight 13 Ibs. 


NOVEMBER, 1955 





Self-contained AC Power Supply 
3 section variable condenser 
Tuning range 88-108 mc 

Band width 200 ke 

Sensitivity 10 microvolts 20 DB 
Tuned RF stage 

tron core tuned |.F.—disc. trans 
6CB6 R.F. amplifier 

6AB4 mixer 

6AB4 oscillator (temp. compensated 
6AU6 Ist |.F. amplifier 

6AU6 2nd |.F. amplifier 

6AU6 Ist limiter 


Complete kit of parts including A( 
step by step, pictorial and schematic 
Wired and tested extra 
Tuning Eye Kit 

Shipping Weight 10 Ibs 


New 20 Watt 
Williamson Type 
HI-FI Amplifier Kit 


New Chicago Kit of transformers 
Chrome plated chassis 
1-65N7—l1st stage Ame 
9SN7—Pr » inverter 
2-5881—Push Pull Power u @ IM Distortion.1% using 60 and 
5V4G- Rectifier 3000 cycles sine wave output, at 
y Response 12 watts indicated 
0-100,000 CF © Hum Level_-780B below 
16 ohe full output 
© Pre Amp., Voltage supply outlet 
© Size 15° Long « 9 Wide x 7°’ Hight 


jing AC power supply, tubes $3955 


and hematic diagrams 
hipping Weight 32 Ibs 


FREE CATALOG AVAILABLE 
APPROVED ELECTRONIC INSTRUMENT CORP. 928 Broadway 
NAME 
ADDRESS y 
Downtown Sales Office 
51 Vesey St., N.Y.C. CO 7-4605 
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Hi-Fi and Hi-Price aren't Siamese Twins! 


The new imported Fer-tone”F is out to prove this to you. Now you can get 
professional features you always wanted—ot prices you will gladly pay. 


THE NEW oo Lo-Z PROFESSIONAL MAG- 


NETIC CARTRIDGE. Works on any load over 1000 ohms. 

40 mV/44 cm/sec. output, due to 8-poles. Highest 
5x10" cm/dyne lateral compliance. Response 20— 16,000 
cps flat + 2 db then gradually rising to over 20,000 cps 


Audiophile Net 
B&O Reversible, Silver Label (2 sapphire jewels) $7.95 
B&O Reversible, Gold Label (1 diamond, | sapphire) $19.95 


THE NEW MINIATURE Fen-tone DS 50 BLUE RIBBON STUDIO TYPE 

VELOCITY MIKE. Its exceptional great sensitivity, low (1.3 mg) 

mass and novel three-way “Close Talk”, “Music” and “Off” switch 

make it the ideal tool for the sound engineer. Impedance 50 ohms. Fre- 
quency Range: 30--15,000 cps * 2 db. Sensitivity: “T” position — 59 db; 
"M" position 55 db. Size: 744" x 1-3/16". Weight: under 15 oz, 


’ 
Shipped with 20° shielded 4-conductor cable 
Audiophile Net: $48.95 


~)iG 7 
RE PS 


Toxpetuum Etnerx 


THE MOST PERFECT CHANGER EVER BUILT 
A truly mechanical brain, plays any odd size Pe 
record between 6” and 12 Lone professional 
type pick-up arm with plug-in shell to Amer 
xan standards. World's best shaded 4-pole 
phono motor Factory tuned spring suspen 
son double chassis. Practically ioes of rumble 
and acoustic feedback. Muting switch. Auto 
matic shutoff Iwo spindles long for 
changer and short for manual player use. 
Many other features and models 

Audiophile Net: Model Rex AA $59.50 

45 spm Automatic Spindle (Add.) Net $3.50 


THE MINIATURE Jentone RESLO “BLUE RIBBON” 
STUDIO - TYPE VELOCITY MIKES 


Impedance. @ Bhipped with tw 
’ proper cal @ Shock mounted 
naner @ I here hue ivity 
t n ' y chatiye ectlon talk by 
teria wae vi ! bd he Da 
MODELS 
Ie Cele i) ohms & Hi-Z h 
t Reslo- Symphony 25 
siteh; Audiophile Net: $44.95 each 
NEW P-12 EXTENDED RANGE 
HIGH FIDELITY CARTRIDGE, 
made by Perpetuum-Ebner, @ Highest 
lyvne lateral 
iM « tortion 
tal cartridges. @ He 
te etl tretile 
itpet at | me 
ting in Pewpertine 
© Ideal as a replacemen 


elected 


ribbon 
Hn ot 


Audiophite Met 
. P-12/R8 (2 sapphire jewels) $ 6.25 
Models: 6.12/RG (i diamond. | sapphire) 19.95 


Literature on request. Sold through better audio distributors 


FENTON COMPANY 15 MOORE STREET NEW YORK 4, N.Y. 


Look what RADIO-ELECTRONICS 


has in store for you in the months ahead... 





BUILD THIS MINIATURE RECRIVER GRHTTING FERDBACK STRAICHT 
POR MODEL CONTHOT By Norman WH Crowhurst 


By Rufus Turner 
CONS NG n 108 IN MAKING PHOTORTCHED CIRCUITS 
pak ae aes atid IN YOUR OWN WORKSHOP 


Hitt TUNERS 
By Joseph Marehati By Richard 4. Bort 
THE FIRST DECADE OF A LOW-COST HIGH-OULALITY 
RAILBROAD KADLIO AUDLO AMPLIFIER 
Pd iy @ tands Roeland Jordan, Ir 
TREMOLG CIRCUITS FOR 
ELECTRONIC MUSIC INSTRUMENTS @ LOSS OF SINC IN DC RESTORERS 
By James A. MeRoberts 
By Themes Jaek: 
TRANSISTOR OPERATED @ HIGHER POWERK WILLIAMSON 
CHIGER COUNTER AMPLIFIER FOR HIGHER FIDELITY 
Sy Tremese @ Kaignht Sy David Hafler 


The DECEMBER issue of RADIO-ELECTRONICS goes on sale November 24th 


at better parts distributors and newsstands 


SUBSCRIPTION RATES 
One year $3.50 Two years $6.00 Three Years $8.00 


25 WEST BROADWAY NEW YORK 7, NLY. 
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record guaranteed to sound 
people on practically anything 
miscalled) high fidelity and 
amuse with its music. This part 
is almost a travesty of its t 
traps are really loud, the tuba 
grow! and there are plenty 
Moreover, though the base i 

nice natural roughness, I d 
much of anything in the gr 

and any system which gue 

the bass nearly full justice 
little small-speaker enck 

their ba mostly with mirr 
gratifying ba The drums wi 
drop and Leon Barry mani; 
pedals and stops with an iror 
which makes the effect delightf 
especially Our Director March a 
cine for those friends and 
wonder what high fidelity i " 
that they don’t concede you've 


maybe you haven't! 


Pipe Organ at the Chicago Stadium 
Al Melgard, organist 
Replica 33x504 
Here is another unique record 
tirely different type. The orgar 
i the mightiest of the might 
than 6 manual BRS stop and 
can imitate anything from a ‘ 
(which it does on this dise) to the 
lady wrestler whe occasiona 
dium ring Unfortunately 
world argest cavern unde 
reverberation period makes 
passage ound ike an wi 
Simplon tunnel. Apparently it 
mike it closely enough t 
tion. In any case this record i 
of fatigue factor.” If you dé 
effects of hangover and exc« 
this is very likely to give you 
fatigue-factor headache before 
side. If playing it gives you 
headaches except those you nm 
or have learned to live with 
presumption that instead of a 
operating a first-class torture device 
Replica record like Audiophile 
hobby of an enthusiast and the re 
is extremely good; they are a 
parts jobbers as well as hi 


JOHANN STRAUSS and 
JOSEF LANNER 
Waltzes, Polkas, Marches and Galops 
Anton Paulik conducting 
Vienna State Opera Orchestra 
Vanguard VRS-458 
If the Replica record reviewed e is t 
ideal record for demonstratir 
system, this is the ideal record 
and showing off those ultimate 
all the way down to 30 cycle 
said often that a system whict 
50 cycles loses little musica ‘ 
realism. If you don’t think the 
normal musical material worth 
45 or 50 cycles, play this first 
such a cutoff and then on 
way down 
Listen especially t the 
Waltz on side 1 note he 
practically disappears on the 
how awesomely real its dul 
ness whatever sounds on the 
The shimmer of the cymbals ir 
also extremely real and clear V 
the extraordinary guarantee that 
the dise is identical to the 
tape and I'm willing to believes 
All Vanguard records I ha 
markably ean and one et t 
low the needle chatter 
Clearly Vanguard i hee 
peaks below the zero level 
and patiently resists every tempt 
the master discs. On the pr 
this alway Pleasant musi 
most gorgeous sounds I ha 
ure of hearing. This is one re 
enjoy even when you play it a 
to get the most out of it 
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MODEL 617 


3” OSCILLOSCOPE 


... where 
accuracy 


The general purpose scope that gives you most for your 
dollar ...has flat face CRT for usable trace edge to edge. 
It combines laboratory accuracy with ruggedness and 
compactness that makes it ideal for field service... 


VERTICAL AMPLIFIER 
Frequency Response: 6 cps to 
45mc +1 db 

Sensitivity: .01 v/in rms 
input Impedance: 1 megohm, 
35 mmf (+2 mmf) over entire 
range of attenuator 


HORIZONTAL AMPLIFIER 
Frequency Response: 6 cps to 
$00 kc +3 db 

Sensitivity: .075 v/in rms 
Input Impedance: 1 megohm 
SWEEP RANGES 

15 cycles to 100 ke 


Television V & H frequencies 
60 cycle, variable pnase 


CALIBRATION 
Internal 60 cps square-wave 0.05 
to 150 volts peak-to-peak +5% 


SYNCHRONIZATION 
internal, external, positive, 
negative or AC line 


POWER REQUIREMENTS 
115 volts, 60 cycles, 100 watts 


SIZE... WEIGHT 


842" xi1"x 10%” ... 22 Ibs 


MODEL 616 
COLOR BAR/DOT 
GENERATOR 
...for adjusting and testing 
color receivers and transmit- 
ting equipment by manufac- 
turer, station or serviceman 
Features: Seven output forms 
of bars, dots, cross-hatch, 
phase and color - difference 


signals, including NTSC color bars. Panel presentation 
shows actual color and sequence of generator output... 


SIGNAL OUTPUTS: 
Composite video... either phase 
adjustable 0 to 1.5 volts 
Ee ‘o-peak across 75 ohms 
F 


10,000 microvolts fixed level 


optional channel 3 or 4 
crystal controlled modulated 
sound carrier 
Sync in or out 


TYPES OF SIGNAL: 


Vertical bars 
15 to 20 
Horizontal bars 
0 to 15 
Cross-hatch 


variable from 
variable from 


variable as above 


1955 


Dots... variable as above 
Color Bars 
"A"... NTSC colors (Phase 
accuracy + 5°... luminance and 
chrominance amplitude 
held to + 10%) 
“B"...G-¥ at 90°... R-Y...B-Y... 
Black R-Y and B-Y within +1° 
of quadrature 
oo 
| and Q within +1° 
of quadrature 
PHYSICAL CHARACTERISTICS: 
Power: approximately 125 watts 
Size: B42” x 11” x 10%” 
Weight: approximately 22 Ibs. 


Black 





A new oscillos« ope concept 


MODEL 622 


Ss” OSCILLOSCOPE 


automatic trigger 


Simplific s adjustments, makes sym hroni ior 
Special CRT has flat face for usable trace ed 


One of today’s most advanced TV 


VERTICAL AMPLIFIER 
Frequency Response: 6 cps to 
6 mc +3 db; down less than 
05 db @ 4mc 

Sensitivity: 10 mv rms (28 mv 
peak-to-peak) per inch 

input Impedance: 1 megohm, 
40 mmf (+ 2 mmf) over entire 
attenuator range 


HORIZONTAL AMPLIFIER 
Frequency Response: 1.5 cps to 
500 kc +3 db 

Sensitivity: 75 mv rms (210 mv 
peak-to-peak) per inch 

input Impedance: 100k, 

25 mmf 


SWEEP CHARACTERISTICS 
Usable writing speed 0.03 
ec/in to .3Jysec/in 


MODEL 614 


vTvm 


Convenience at unprecedented 
low cost sums up this rugged 
erviceable instrument. It's 
lightweight, versatile. Probes 


stow inside case, ready for in 


stant use... 


RANGES 

DC; 0-1.5, 5, 15, 50, 150, 500, 
1500 volts 

AC; 0-1.5, 5, 15, 50, 150, 500, 
1500 volts rms (with associated 
peak-to-peak scales) 

Ohms: 0-1000 megohms in seven 
ranges 

INPUT IMPEDANCE 

11 megohms 

FREQUENCY RESPONSE 


Direct Probe: 30 cps —-3 mc 


"Where accuracy counts’ 


cone Elect 
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PASADENA 


servicing 


Ranges 
a. 10 cps to 300 k 
b. Preset V & H tele 
@ 7875 and 3 
c. 60 cps, variable pha 
Type automatic tr 
straight triggered (by 


SYNCHRONIZATION 

internal, external, ¢ 
negative or AC line 
CALIBRATION 

Internal 60 cps square wave 
05 volts peak-to-peak 
POWER REQUIREMENTS 

115 volts, 60 cy 

SIZE WEIGHT 


13%" «10! x1 





INDICATOR 
6 


eter 
ACCURACY 
DC a 


POWER REQUIREMENTS 


‘ t 
115 v 6 y 


SIZE WEIGHT 
BYa" x1" «7 


onics, Inc. 


ARROYO PARKWAY 


CALIFORNIA 


A Subsidiary of Hycon Mfg. Company 
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a | Out of This World 
Earthquake, lonosphere Noise 
Cook 5012 
Sean Voice of the Sea 


Cook 5011 


These record 


one iffering A ‘ of au pr 
demonstrate and show off wit! 
pile drivers and similar natur 
matter, the audiophile himsas« 


as happy with his equipme 


at playing the Karthquake. Cwo« 
s e will play back without dama 
equipment I trongly re 
- that before you play it i 
ns pickup tracking and press 


shown any tendency to 


ordinary record 


i i hear more kip an eartt 
Get the Greatest Satisfaction and Pleasure and SAVE MONEY TOO! tie te aan-aanine Cine 
arms and another half-doze 
‘ —_ k 4] I . ' ; combinatior F arefully 
Now, you will know exactly how to Audio—gives you the complete low Ferranti, d it 
wet the lowest distortion and hum, down on what audio systems must ection 11 without skippir 
the widest frequency range the do—tells you all about the new Indeed it continued t 
most natural ound from a Hi-Fi - “ damage done wher 
ey - A. words that make the “language of tion 11 is recorded 
yatem Now, FOR THE FIRST udio.” Written by oul. bnaun 
+. . audio en ) a el cno 
riIME, you can have all the infor . ) x me test of needle 


2c) 1c y enginee t ‘ 
mation you need for selecting, build RCA recording engineer, this is an 


a tremendc 


extremely important, easy-to-read The pea 


exceed ti e on 


ing, Operating, maintaining, improv 
ing and repairing high-fidelity and basic book you will use again and amplitude and ha 
audio equipment Own the Hi-Fi again times with the bes 
duline f rea 
ient Many 
wed for bloc 
and maintenance it deserve ee each—OR—you may become a mem and extremely gv« 
ber of the GERNSBACK AUDIO alibi for suffering some h 
. ’ yster which can go thre 
( IDF ) 
ON THIS AMAZING 4-WAY SAVING AND HI iH I I] ELITY | LAN and ide blithely and without 
PLAN! SAVE 25%. anywhere in the chain be 
; ‘ cla In other word thi 
1) AVE TIME Ny . ating ani The additional book you will be the courage to submit their 
earching for the ' equi entitled to receive include: High families) to just about the 
produce the re t we Quality Audio; Vaintaining High and final test 
AVE MONEY Neve will we hide lity; The Golden Kay ludio The lonosphere side offer 
invest your dol onen Hints; Conatructing Audio Ampli- tracking but it is excellent 


nn ut my ‘ an t 
just don't do the jol fiers: T he Audio Data Book: Loud- hig frequency transien re 
portion of the ound i i 


system you've dreamed about ‘ You may buy any or all of the nine 
use it properly vive it the care books at the low retail price of $5.00 


SAVE TIME Have at your fingertips speake ra And Spe akey Systems; 
> and presumably includes 

the FIRST and ONLY complete library 

, , Wet eon + Hi-l 15,000 eyel Both sides 

‘ practica detailed > io ane i-F i or which eth hese 


Here Is How The Library Plan Works actual usable sound 


7-inch record and 


Loudspe aker Enclosures 


know-how ever assembled 
AVE MONEY You can actua 
save up to $11.25 on the total of 9 boo 1) You onl have to take fou t of the 


in this ineredible, valuable Library ) nine book n the complet 
each one at the specia 


the re 


ich a presentat 
on et d dual book NE ) 

= cen ore . price As a member you ps ‘ . ; ay to find 
per copy you can 5 . you % 
' 


whole library ice of the ea 


Not being an ex 
’ 


ether they mi 


THE GERNSBACK AUDIO AND HIGH. cokes 
FIDELITY LIBRARY WRITTEN BY THE every three months as they come of know 
WORLD'S FOREMOST AUTHORITIES a ae heves; Ge waa 


You man ‘ amine eact ne ' ‘ chugging clanking roars 
All 9 of the important and valuable YOUR OWN HOME FOR 1 ‘ grinding of ship machiner 
DAY AT OUR RISK. If you don't of ws from Quiet Lap; 
books in this library were written to it, return it--and that's that! 
the specifications of the Editors of 
RADIO-ELECTRONICS Magazine FILL OUT THIS NO-RISK COUPON 
by the top notch men in the field TODAY! The Zither 
You get complete, easy-to-read dia All you have to do is fill out this 
and ti , letailed . . Pam, Ruth Weleome 
grams and the most expert, detaile« coupon and mail it today. Just check The Cimbalon 
and thorough information available the box next to the plan that suits Dick Marta 
Nothing has been left out every you best. Cook 1032 (10-inch LP 


thing about Hi-Fi is included Pedal Harpsichord 

in basic, down-to-earth lan rm = = NO-RISK COUPON====4 Bruce Prince-Joseph 
guage! Now you will hav GERNSBACK PUBLICATIONS, INC. 
the latest tips, the insid Dept. 11-558, 25 West Broadway, 
dope in 9 handsomely bound New York 7, N.Y. 


ter 


Cook 113! 
I love recording 
way instruments not niy 
q but also because their spe« 
books Everything you need most evident on systern 


ree of realism The first 


Gentiemen: 


to know where you want it, 


when you want it the whole family and I 
cially as a peace offering 
yuake and J ce oO the 


THE FIRST BOOK tr 
iS READY NOW 
BASI AUDIO COURSE 
by Donald Car! Hoefler, ex 
plains the WHY and HOW 


of music and electronic in 


! 
t 
i 
4 
4 
) 
+ between plucked and 
i more sharply defined 
eamer oF transients as well a 
—_s i tionshiy which gi 
NAMI y dividual quality ar 
wife will like the 
GB | at relatively low 
i cimbalon i apable 


everybody will enjoy the k 
aT? 


The Pedal Harpsichord 
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LEARN MORE ! EARN MORE ! 


WITH H. G. 
FACTS ABOUT THE AUTHOR 


H. G., technical author 
her well-known as a 
televisio inventor 
engineer and educator 
Cons j to be one of the foremo 
the country, Mr 
ity to translate complex 
such as television, into 
language and this has 
popular“author in the 
| of television and radio servicing 
yider o ix U.S. patents, perhaps the 
) famou of his inventions is the ask 
AC-DC circuit which makes press day 
all radios 4 ble. Among the conc 
he has licensed under his patents are 
AT&T, W.E. Co., Bell Telephone Co., and 
any other He is also the inventor of the 
way portable radio and of other import 
radio devices He l 
technical books and 


chnical articles or 


Cisin, and pub 
radio and 
electronic consulting 
t elec 


idere 
tronic engineer in 
the unl abil 


int 
evision and 
hor of mar 

reds of te 


radio and 


Cisit earned practical tele 
rvicing the hard way by 
t bench or 

ha 


actually 
hundreds of fau 
thousand f 


trained f 
their owt 


ow owning 
once 
itlor 


WHAT TV SERVICEMEN & TECHNICIANS 
SAY ABOUT CISIN BOOKS 











TV & RADIO TUBE 


F R E E: SUBSTITUTION GUIDE 


with every purchase of $5 or over 


FREE: TV & RADIO TUBE 
” 


SUBSTITUTION GUIDE 
plus TV TROUBLE TRACER, Vol. 4 


with every purchase of $8 or over 








EMBER 


TV CONSULTANT 


NEW, eas a 
COLOR 

Modern alignm 
! st tell exac 
nnd renege to do 


INSTRUMENTS 
r and und 
ailed direction 


art 

RAPID cHec ks, ar 

be as trouble locato 
cope W - wn liacra tation patter 

NO THEORY—NO MATH 


. NO 
FORMULAS ust pra : 


Tv _ +. Silent Partner 
_Only $2 


CISIN’S TV SERVICE BOOKS 


RCA TV MODELS 


1947 to 1955 TUBE 
LOCATION GUIDES 


Fits Every Tube Caddy—-No. Al $1 





SHOOT TV & RADIO 
TROUBLE FAST 


NEW! 


QUICKEST RADIO & TV TROUBLE 
SHOOTER—No. T2 


TV TUBE LOCATOR 


INDICATI 
GUtibt 


TROUBLE 
TUBE LOCATION 


SPEED SERVICING $1 





TV DOCTOR» 


How jlagn 


BEGINNER'S BEST BUY—No. D5 


NEW! TROUBLE SHOOTING PIX GUIDE 
incl, TV TERMS EXPLAINED 


plains 
| CHART 
| 

l 


No Gl 


PIX SHOW FAULTS 





NEW! TV & RADIO 
TUBE SUSSTITUTION SUIbE 


— ontair placen 
her 
‘ All fit anne t 
at NEED NO CHANGES 
ERIN A linc contall 


lata on 


TV PICTURE TUBE 


ight ecb 


Substitute with Guitetete 
Only 50c 


TV TROUBLE TRACER 


Vol 
vor 
vol 
Vol 


Find it & Fix It Each Vol. 50c 





ABC OF COLOR TV 


lakes mystery out of ¢ 
ain this fascinating od 
‘Gevalunmnent in 
earth manner rar ate 
technical 


rch scientista into + 


7) 


imple dowr 


descriptior f re 
lar 


Covers basi 


COLOR TV SIMPLIFIED—No. R1 $1 


IF JOBBER 


H. G. CISIN, Dept. E-34 

nelosed find $ rt 
$2 5 T 

$i ; T 

$i T 


- 


H POSTPAID follo 
$1.50 TT 

' $i TT 

Ti—50¢ TT 


ng 


> z 
a = 


ess 


ity 


1S OUT OF STOCK MAIL 
5-day Money Back Guarantee 


bo 





RAPID TV TROUBLE 
Give) SHOOTING METHOD 


pee 


EASY TO USE 


el 


No. Tl 





z 


“NO RISK TRIAL ORDER 


AMAGANSETT, N.Y 


k 


Z 


Seg sea aeua eeu aeaaeaaeaeeaananaanaenaaune 
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| AUDIO—HIGH FIDELITY 
LOWEST PRICES [ima 


ise in addition t 


HIGHEST QUALITY [Eee mn 


requency 


" t 


100 TUBES 4g os 


PREMIER Une Guarantees 
One Full Yea 
mmediate Delivery f sally 


28N7GT 
$a7GT 


>> > > > x = F< 


PROKOFIEFF: Concerto No. 1 in 
D Major 

LALA): Symphonie Espagnol 
Nathan Millstein, violin 
St. Louis Symphony Orchestra 


Capitol P-8303 


ooze mmm 


<=> 


SOA a6 
50L6GT 


aT 


L76T 
z 


S ; i 
AKG 6Vv6GT 128L7GT 17Z6GT 
ANY ASSORTMENT — TAKE WHAT YOU WANT 


MacDOWELL: Woodland Sketches 
GRIEG: Holberg Suite 

NEW PICTURE TUBES Richard Ellsasser at Baldwin 
Size PRICE | Size PRICE Electronic Organ 


oBP4e 11.96 | I7LP4 $21.95 MOM E-3182 


iui § 95 APB $27.95 

Aare 18 5 | 20GRs $26.95 

are) ours $28.95 

tHEPAA § 3 ieP4 q 95 
1919-95 





16GP4A iF Pa 28.95 
1G)P4A 7 9.95 
16KP4 17.95 4 27.95 
16LP4A 19.95 > 28.95 
1snP4 4 5 
eres $17.95 ot) 19.98 
1OW4A 19.95 | 7 , 
17BP4A ‘ 270P ( 
i7CP4 4 $59 50 
17GP4 . 2 4 { , 
(7HP4 4 
ALL Tues het Later y 21 GUARANTEED § YEAR 
a4 wD GUARANTEED 6 MONTHS HONEGCGCER: Pacific 231 
One Hundred Assorted RESISTORS DEBUSSY—RAVEL: Danse 
mis one" HUNDRED BARBE R: Adagio for Strings 
Bee FoR 68.50 Page conducting New 
* and type i ‘2 watt . 
a-Beveen tnovinies Orchestral Society of Boston 


Cook 1068 (10-inch LP) 





Ni ‘ y 
or the ther j 
All for $1.98 ood demonstrati: 
a a fan 
ha 
QUALITY CLEAR-BEAM ANTENNA KIT ’ der 
10 ELEMENT CONICAL zh 


Mast, 300 OHM Lead ta 
Stand OW tne " 











TERMS: ae, oerosir 
° o b ar ehie ‘ 
Onrvens i THAN 65.00.41 00 “seavic e cunnae 


persede all previous advert d prices 


TV Radio Supply 


3241 W. North Ave 
Chicago 47 ARmitage 6-5550 





a WIT in 


H igh Fi idelity 


COLLINS 


AUDIO PRODUCTS CO. 
‘PRE-FAB’ TUNERS 


Collins Audio Products Co is in no way 
offiliated with Collins Radio Co 
Each Collins Tune i te 
punched chassis 
power supply, compone 
assembly tuning eye 
as well as the complet 
FM tunifig units, AM 
amplifiers, etc All sut 
tested and aligned at 
Collins Pre-Fab Kits easy t 
without technical knowledae 
sultisa ll high quality, 
strument 3 often tha 
cause you helped make i 


be AN 
iT DIRECT FROM THE FA 


NEW FM-AM TUNER KIT 
New. decorative gold front 
above. New cascode ont 
sensitivity 


FMF-38 Tuning Unit with Casco 
Permeability tuned + tul A 
microvolts sensitivity May 

any 10 mC iF amolifi 

such as our IF -¢ 


AM-4 Tuning Unit 
j-gang tuning condenser 
to 1600 KC. Completely 
with tubes. 4 tubes 


plate measures: 4 7 $94°° 


pounds 


1F-6 Amplifier 
6 tubes. 10.7 MC. Low dist $ 50 
tior high @ain 3 pounds 21 
-~—- MAIL COUPON TODAY! - 
To: Collins Audio Products 
P. 0. Box 8 11 
Westfield, N. J RE 
Tel. Westfield 2-4390 

FM Tuner Kit FM-AM 

FMFE-3B Tuning Unit if \ 

AM-4 Tuning Unit COVER 
Name 
Address 
City 
Amount for Kit § 
See weights, add shipping 


Total amount enclosed $ 
Cheek Money Orde 


WHEN YOU THINK OF TUNERS 
THINK OF 
COLLINS AUDIO PRODUCTS 
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GUIDE 


AUTRONIC-EYE 


TRAINING COURSES 


MEAN NORE 





BUSINESS FOR YOU! 





Courses tor experienced service 
technicians provide iatest repair 
information —enable you to do the 
job faster and more efficiently. 


Quick, accurate circuit diagnosis and repair to factory 
specifications boosts your profits. That's why so many quali- 
fied auto technicians attend these Guide training courses 
at no cost other than transportation and living expenses. 


The Guide Lamp diploma, awarded only to those who 
successfully complete the course, is proof that you're 
equipped to give more and better service to more 
people—and that means business. 


If you're an auto radio service dealer, come yourself, or 
send your technicians. There's one of 30 GM Training 
Centers near you. Apply through your local United 
Motors Service Division Distributor or write 


GUIDE LAMP DIVISION © GENERAL MOTORS CORP. © ANDERSON, INDIAWA 


MM ee 
newes! equipment and lctest service tech- 
niques. There's one nearby . . . ne matter 
where you live. 


NOVEMBER, 1955 


Jumbo-size operational pane! 


Eye Circuit puts all parts out front for better, 


efficient instruction 


SLINKY MEANS 
BSuUSInNESS! 


of Guide's Auvtronic- 


more 








Four Bay 
List 69.75 























POWER 


new 
antenna 
development 


new FRINGE AREA antenna features 
revolutionary SLEEVE DIPOLE principle 


The reason for the outstanding performance of the 

new AMPHENOL VHF POWERAY is a new design 
variation of the sleeve dipole principle. The POWERAY 
provides better pictures in fringe and deep-fringe 

areas because only this new design properly balances 
the three important reception factors: high gain, 
directivity and exact impedance match 

between antenna, lead-in and TV set. 


new PRINCIPLE: how it works 


The sleeve dipole principle of the POWERAY is based 
upon resonance of the overall length at a low frequency 
and resonance of a 3-wire transmission line section 

at a higher frequency. The result is ideal broadband 
performance and proper balance of very high gain, 


sharp directivity and exact impedance match. 


PREASSEMBLED 


The POWERAY is preassembled for less installer-time on 
the job. All long elements swing out and are held securely in 
place with a new, positive spring-locking device. The two 

and four bay models in which the POWERAY is available are 


quickly connected with one piece stacking harnesses. 


performance proves SUPERIORITY 


The POWERAY’S superior design is proved by its superior 
performance. Try the POWERAY for fringe area reception— 
and see for yourself why the POWERAY is the finest 


antenna ever built for fringe areas! 


AMERICAN PHENOLIC CORPORATION 
chicago 50, illinois 


In Canada: AMPHENOL CANADA LIMITED, Toronto 9, Ontario 


See Your AMPHENOL Distributor 
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Pop Concert Favorites (Vol. 5): 
Pinocchio, Funeral March of Marionette, 
Suite Primeval, Cortege from Queen of 
Sheba, Phaeton, Pacific 231 
Philharmonia Orchestra of Hamburg, 
conducted by Hans-Juger Walther 
MGM E-31 4 
ecorded potpourri of the pop 
il music I i rom t 
e Musical Sound Bo« 


ing to note 


than in the Coc ecord, large 
r 1 and even the instrun 
ittle different. What with Pacif 
f the rime ve Sui 


Cool Europe 
Jutta Hipp and Her German Jazzmen 
Mike Nevada and His British Jazzmen 
MGM E-3157 


might be 
al 


Jimmy Rushing Sings the Blues 


Vanguard VRS-8011 
for blues Jimmy Rushir 
essie Smith all I can say i 
le wa ne 


Allowing for 


ith 
nd hi 
it. The 


Burlesque Uncensored 


Cook 1071 
I usually go along with Emory Coo r ck 
find nothing of 

“eesti \ 


—_ —= om 
b _ J Ytwg 
“And just as a suggestion 


your set will do little to bring back the 
picture.” 


kicking 


NOVEMBER 1955 


NO W. . the Service Dealer can make 


a Hl- 


ONLY 


'TRANSVision | 


OFFERS THIS | 
-4-POINT PROGRAM 
| to the 
| 


SERVICE — 


DEALER 


You sell the Finest Matched 


Hi-Fi Components such as these: 


RECORD CHANGER (famous English 
Collaro) with DIAMOND NEEDLE 
and RELUCTANCE PICKUP 


AMPLIFIER: Superb Transvision 
watt unit with built-in Pre-Amp 


15” Transvision DUAL SPEAKER 
SYSTEM with eross over network 


he Service Dealer sells the above 
omplete system for only $159! 


“SALES KIT for $4.95 gets 
tart pon for full d 


ted Ruche 


TRANSVISION, INC. « 


Fi PROFIT 


1. FULL PRICE PROTECTION. 
2. NEGLIGIBLE INVENTORY 

, INVESTMENT. Suits. 
| 3. FINEST MATCHED HI-FI 
UNIT for cus ~ “A, J ae or complete 


in beau ture cabinets 


4. PRICES THAT ENABLE YOU | 
re UNDERSELL COMPETITION. | 


end daily on 


“Feather Your Nest” 


BEAUTIFUL FURNITURE | SUPERB Hi-Fi: 


You can offer Hi-f ; ty equal to many 
$1000 jobs on the \ for as little as 
$159 to $299. In « ' for custom 
building or in coms te . ‘ inci siding 
fine furniture as show ss reflex cor 
ner cabinet and lovely end table.) 


SOLD ONLY THRU 
GELECTED DISTRIBUTORS 


r area. 
me of the one '" ta 
eforne 


Writ 


DISTRIBUTORS 
Write, wire, pl 


gram 


NEW ROCHELLE, N. Y. 





NEWEST 
ELECTRONIC 
SENSATION! 


$-ATOMI 
TRANSISTOR $g°°° 
RADIO 


(completely wired $9.95) 


Enjoy your favorite programs wher 
ever you may Be prepared 
Conelrad emergency broadcasts 
amating 
Transistor Radio brings in all stations 
loud and that it 
fits easily into pockets palm or 


for 
The 
featherweight 


be! 
Trans-Atomic 


clear is so small 
your 
your purse. Smartly packaged in an un 
breekable for 


months on 10c flashlight batteries! 
Real quality thru & thru... fee 


tures the miracle Germanium Transistor 
and Germanium Diode, a Slide Rule 
Dial and the 
world-famous Loopstick for unsurpassed 
reception 


case, it actually works 


for precision tuning 


Prepunched for quick, easy 
screwdriver is 


with bat 


assembly only a 


needed Comes complete 


feries instructions 


parts 





Superkit 
GERMANIUM DIODE RADIO 


list 
Complete 
with Deluxe 
Sensiphone 
Earphone and 
Antenna 


Features 
© Wortd- famous 
Fr 
© Slide 

elsion 


Loopstick 
iNfessional Metal Chassis 
Rule Dial tor Pre 
Tuning 

Assures toud, clear 
aerial Easily assembled 
ie needed. Complete with 
inetructions 


DeLuxe Sensiphone 


EARPHONES 


HERE'S SENSATIONAL 
RECEPTION FROM 

@ Transistor Sets 

@ Crystal Sets 

@ Battery Sets 

@ Monitor Tape Record- 
ings 
ANY instrument 

needing earphones! 


receptior without a long 
a screwdriver 


step by step 


ever 


only 
iNhustrated 


Peather-. 
ergnt 





A 
Single Phone / 


List 1.98 
Double Phone 


List 3.49 


IDEAL 
MAS! 
fe boys and 
fect f Boy 
rganizations 


FOR 
Give it as 4 
girls 


Scouts 


CHRIST- 
gift 
Per 


and 








similar o 





At your Dealer, or write Dept. E-11 


(Continued 
Plays we would like 
deaf children are 
Many 
subtitles to ‘ 
ich 
action and ¢& 
which A 
pcreen 
all the 
almost certainly 
Mime plays 
experimenting 
On the whole, 
have been very 
have the fi 
a program specially for 
ense of isolation and of 
we know, felt 
general public 
the difficultic 
letters fr 
these prograr 
to n 


for 
cept in 
ning 


surely 


me 


watecn 


read 


too n to 
dramatic 
captior 
words 
To 
would 
tion 


size 
have word 

ru 
the 
with the 


reactior 


seen 


are 


favorable 


been due to 


needs is 

ple. The 
norant of 
know from 

children that 
to bring their needs 
tice. And the deaf are del 
program of their 
however is not 
and 


ore 
gente 
owr 
sufficient 
apply exé 


ance 


pecial 
Thi 
tion for 


a series, we 


ame standards of perfor 
to similar normal 
Inevitably pre 
of progran 

children feel the content 
and og 
are now 
designed 


hearing 


entat 


est a 
programs 
slows the 
older deaf 
babyish 

We 
series 


dren 


tempo 
too “easy 
experimenting with 
for normal-he 
but considered suitable for 
We try to justify the 
only material so visually 
spoken out of vision do not ! 
of understanding the deaf rhe pro- 
grams are older children. We o« 
casionally include a caption but we do 
caption all words spoken in 
thing spoken in vi howr 
and in simple words spoken slight! 
lowly and deliberately than norr 
first two programs have 
well received 
One secondary 
hope, te make 
a part of the 
“Wednes Magazine 
deaf a normal 
in the programs, In the seri 
we include deaf childrer 
sible They are found 
very quick to realize wh: happer 
remarkably free fror conse 
of rehear 


g chil 

deaf 
label by including 
that words 


mean al! lo 


arir 


the 
clear 
for 
aimed at 


sion 


been 


result of both 
deaf childre 


general 


we 


day 
well as 
where 


pera 


and 
ne They do 
and 
of them 
do not 


need ¢ 
must know ex 
Once they 
forget and 
charming 

Quizz 
ze we ash 


pontaneity 
are popular Ir 
the child 
poken to ther 
quizze showing 
the other. B 
but the po 
changed The 
quick at thi 
depends on 
(and the 
writing 
not b 


entence 
visual 
after 
of objects, 
has been 
tremely 
which 
answers 
hown in 
at home have 
the child's answer 
Whenever possible 
to speak, although 
voice come as 
normal-hearing 
Deaf children 
Well known 
in programs 
Usually we 
part in the 
We also 
adult deaf 


are 
sport 
and discus 
invite deaf 
demonstrat 
include as oft 
who 
or conjuring, acting, et or cal 
their job We hope their appe 
encourage those deaf childrer 
beginning to be aware of their 
The programs have wor ry 
the general output for child: 
show that ch 

appreciate them a t ( 
for hearing ch 


can entertain by 

srance 
who i 

be han 


reaction 
ally 
programs 
the slower tempo 
We are constantly experin 
ing to brighten the lives of th 
important of the child 
By arrangement with F 


figures 


ldrer 


section 


casting Union Bulletin 


another 


See Whats View im 
ELECTRONICS 


Radio -T V> High Fidelity 


ih 
NEWARK’'S 1956 CATALOG 
ver offered in High-Fidaia 
Select 


rom this 


EWARK 


ELECTRIC COMPANY 
Dept. RE-11, 223 W. Madison, Chicago 6, !!! 


BRANCH 


ngiewood, Calif 


PERMO’S 


SALE 


tor 


tive nat 
edie to other ty 


re\a 


of ne 
type ot 


, INC. 


CHICAGO 26 








HI FI CABINET KITS 


HiFi 
wall storage 
units 


p 


igs ee 


a, 
le. 
MODEL 27K 
i fe) ©) —5 et : 1s 
matched equipment ( 
and speaker 


cabinets Mode! K-3 


newest Rebel’ 
corner toitded horn kit 


...all you need is a screwdriver! 


Machined wood pieces key exactly to 
each other! Pre-shaped, pre-drilled, pre-engineered a1 
scrap of sawdust left over! 


THE REBEL K-3 j] THE “ST” SERIES | FURNITURE KITS 


Identical acoustically with the @ Wall storage units ... ten basic The new 27K and 28k 
KR-3, first and largest of the §@ Cabinart designs in kitform or § inart kit utility ar 
Klipsch-designed Rebel series of fj assembled, ready to finish. Each is § point up the unig 
corner folded horns. Using the mir- tailored to the needs of hi-fi installa- § tions necessary t 

ror images of room walls at a cor- § tions. The Series includes a nine § installation 

ner, the K-3 extends bass down cubic foot bass reflex cabinet. 

nearly to 30 cycles! Two compan- , 

ion Rebel kits are more economical 

but only in price and size. 


Equipment Cabinet 
K-3 see $54.00 $51.00 


Bass Refiex 


Prices trom 5398.00 


$21.00 to $36.00 


Prices slightly higher west and south (640 
- 
~~ 


3 


WRITE FOR THE NAME OF YOUR NEAREST DEALER AND MAIL ORDER HOUSE 


nt Storage 


nent Speaker 


; 
y yipr 
r sure Kit 
kits by o the ‘pioneers in radio furniture ons ee ~ . J 
— 3. The Rebel Speakers 


for high fidelity 4. Wall Storage Cabinets 
5 Accessories By Cabinart 
9 NORTH Itth STREET BROOKLYN NEW YORK 


NOVEMBER 955 








BUILD 16 PRINTED CIRCUIT and 
METAL CHASSIS RADIO CIRCUITS 


With the New Deluxe ONLY 


1956 Progressive Radio sf Q? 
“EDU-KIT” Complete 


NOW INCLUDES 
RECEIVER, 
TRANSMITTER, 
CODE OSCILLATOR, 
SIGNAL TRACER, 
SIGNAL INJECTOR, 
CIRCUITS 
@ ATTRACTIVELY GIFT PACKED 
@ FREE SOLDERING IRON 
@ NO ADDITIONAL PARTS 
NEEDED 
@ EXCELLENT BACKGROUND FOR TV 
@ 30 DAY MONEY-BACK GUARANTEE 
@ SCHOOL INQUIRIES INVITED 
@ ABSOLUTELY NO KNOWLEDGE OF RADIO WECESSARY 


_ WHAT THE “EDU- KIT" OFFERS You 


qiing 


“SO 828t3>* 


PROGRESSIVE RADIO 


THE KIT FOR EVERYONE 


dio Schools and Clubs 
‘ and Veterans 


® ‘ ese sets operate on 
if ie. hed v ae oe ’ ’ Cou riee * » 2106-250 Velt Source 
for 210 aso Vv Ae oc peration is available 


_ THE PROGRESSIVE RADIO “EDU-KIT” 1S COMPLETE 


LEARN RADIO AT HOME WITH THE 


‘eh PMN GF. 


_TROUBLE- SHOOTING LESSONS 


; pull and tearn ay € vate » professional 
. . Te 


and P 
@ in thie practical way 
« > a friends ar 
bau ry Here * your 
pay for it 


FREE EXTRAS 
ELECTRICAL & RADIO TESTER @ ELECTRIC SOLDERING IRON 
®TVBOOK QUIZZES © FREE CONSULTATION SERVICE 
@ HI-FI GUIDE @ TESTER INSTRUCTION MANUAL 


A 


yMAiL TODAY. 


Postpaid. | enclose full payment of $19.98 (U.S.A. only) 
Postpaid. | enclose full payment of $20.95 (Outside U.S.A.) 
tage Adapter for Edu-Kit $2.50 

pey $19.95 plus postage (U.S.A. only) 
Jescribing ‘‘Edu-Kit"’. No Obligation 
ing Literature. No Obligation 


Send ‘‘Edu-Kit 
Send “Edu-Kit 
210-250 V. Foreign Line Ve 
Send Edy Kit’ COD 

| wish additional information 
Send me FREE Radio-TV Serv 


Y 


* 


PROGRESSIVE “EDU-KITS” INC. 
8 497 Union Ave., Room 110-G, Progressive Bidg., Brooklyn 11, 
ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee 
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new 
Deviees 





BROAD-BAND ANTENNAS, 
} eha f ep f we 


hf 


ul 


Products Inc 
196 Clarh 
Oni 


SUPER-FRINGE 
Vizard, featur 


neacial 
pecia 





JIFD Mfg. Walsco Electroni 
Ine., ¢ 6th Ave } k Crenshaw B 
~~ 2 16. Calif 
12-WATT AMPLIFIER 


Bantam; 


ANTENNA 


re tn int or é t 
cr ‘ i Townes An 
tenna Co., | e, Ga 
and P 
AL TOMATIC ANTENNA RO- ceramic, rad 
TATOR erot comy ‘ cartridge 
microphone 
Knight FM-A 
for Bantam A 
} ine! cont 
tior elector 
rear panel pre 
amplifier; 
circuit. Ser 
for 20-db quie 
for l-volt out; 


response 


RADIO-ELEC 





able roto! Thompson 


J) COMPLETE STOCK OF NATIONALLY ADVERTISED 
NG OUT! RADIO & TELEVISION TESTING INSTRUMENTS, 
ELL PARTS AND ELECTRICAL APPLIANCES TO BE SOLD 
eae Be eee oe ae 
Prices Reduced Up to 80% 


have been discontinued by the manufacturer, but sealed and 
corries a one year factory guarantee. Satisfaction or money refunded within 10 days 
Model 999 Combination 
M.. A.M and Television 
Model TC-10 Quality 


SIGNAL titer oe 
GENERATOR AC and DC Voltegs mm 6 


Ranges 0-5/15/150 ‘ ” eee 
1500/3000 Volts eee? , 
Current Ranges 
ma. 0-1.5 Amps. Re esist t ' bstitutor 
0-100 ohms. 0-100 K ’ ‘ . 1 substitu 


batter es, instructions be os 
$985 rg. $39.50 w only $2450 


SUPREME SUPERIOR 


Model 543-8 Model PB-100 


Multimeter Volt-Ohm- 
Milliammeter 
WIRE WOUND 


Mea ‘ pD« Volt 

PRECISION 
RESISTORS nges to 2500 Volts 
D.C. Volt Ranges 
300 DC. Ma 
300-600. AC Volt Ranges 
0-150-300. Ohm Ranges 
0-1000/100 000. Complete 
leather case with instructions Butt 


nad new 


every one ; factory 


TEST CRAFT 
Combination 
Test Speaker 

and Signal 


Tracer 


TEST CRAFT 


operated, generates 
es from 150 
Positive ac 
provides 
control 


frequen 
to 50 m 
tion attenuator 
effective output 


at all times. RF. is obtainable - 
+198 


arately or modulated by the Aud 
Famous-Make 


Frequency. Complete with test ~~ 
OHMMETER 


instructions. Reg. $39.50 now only 
Has a double range of 0-10 


and 0-1000 ohms for ac- 
curate measurement of tow 1% 
resistance. Widely used for 
production testing, armature 
and field resistances of 
small motors relay and coil 
testing transformer wind- 
ing tests, ete 


A A eaker sub- 
0-5/5 , 


. sistance Ranges 


Complete with 
Size: 6''x3'/y''x2 
Reg. $16.85 


now only 


tages to 
t Resist 
Megohm 
Outs ’ ' Cur rons to 
IS A eres. De ‘ ; ¢ D Push 


0-150 A v 
0-60-120 v 


Complete with test leads 


instructions, 


Reg. $36.50 $] 49s . mes, 904.80 $995 Reg sarees inks ae sf 5” 


SUPERIOR 
METROPOLITAN . 
GENERAL ELECTRONICS . 


REINER ELECTRONICS... 
RADIO CITY PRODUCTS.. 


SHALLCROSS 


ELECTRONIC MEASURE- 
MENTS CORPORATION.. 


TRIPLETT 
MARION 
ACRO 
GRAF-O-TONE 
MELODISC 
HOLYOKE 


SUPREME 
DUOSONIC 
WEBSTER-CHICAGO 
MAGUIRE 
TELE-TONE 
MOTOROLA 
NELSON 

CUCKOO CLOCK 
GLO 

BROIL-QUICK CHEF 


CAPITOL 


All prices are f.o.b 


now only 


New York, 20° 


now only 


Dealers 
Net Price 


Selling ut 
Price 
Model 660-A Signal Generator 
itt Quality Multitester 
- 200, AM-FM & Television 
Signal Generator, AC operated. ..........+. 
333, DC Volt-Ohm-Milliammeter 
668 Electronic Multitester 
665 AC-DC Volt-Ohm Capacity, 
630 Wheatstone Resistance Bridge 


9.95 


VIVM. 


Voltmeter 


205-P Tube 
206-P Mutual 
600 Oscillos 
Dc D Arsonva!l 
Model 507, F.S. | 
331-JP 30 Amperes , 
3'' D'Arsonval Type, | Milliam. with cali br ated 
Volt-Ohm Current Scale 
Radio & Phonograph Chassis Cradles 
8'' Glass Recording Discs, sold “ in 
cartons of 24 discs 
12'' Metal Recording Discs 
cartons of 50 discs 
180 Ohm resistance 
Electrical tron Cords 
Extension line cords 
Extensior ne cords 
Electrical lror 6 foot with plug 
and on and switch 
No. 22, stranded, tinned 
wire n 500 spools 
3 speed recordp 


Conductance Tube Tester 


Vee | Milliammeter, Meter.. 
2 Milliam. Meter 


" ‘sold only in 


ne cords 6 foot with ¢ 
6 foot with plug 
9 foot with plug 
2 foot with plug 


copper push-back 


ayers, with life time needle 
portable case, speaker and amplifier 
MODEL CAPRI, 3 speed recordplayers, with 
time needie, plast case, speaker and ar 
Model Webcor, 3 speed recordplayers, with life 
time needie portable case, speaker and ar or Reduce 9 
Automatic Recordchanger Reduced +t 9 
Table Radio, a plors Reduced to 9 
Table Radio, 5 tubes, a Reduced to 12 
Clock Radios, a ors Reduced to 18 
Electrical Waffle lror ‘ Reduced to 4 
Electrical Mixer Reduced to 4 
Genuine, imported Black Forest, hand-carved 
»s every 15 minutes eee» Reduced t 4 
oscillating massager with infra 
tant 2mbined 
erie and broiler combinat 
7 way, with tin ck, 3 heat element 
double powered 
Infra-red heat. autorr 


olors 


Reduced ¢ 3 


y automat tis 


Reduced to 24.50 
Reduced to 9.95 each 
balance C.0.D. or full remittance with order 


atic broiler.... 


deposit with order 


QUANTITIES ARE LIMITED. WRITE, PHONE OR WIRE FOR IMMEDIATE DELIVERY 


METROPOLITAN ELECTRONICS & INSTRUMENT CO. 


106 Fifth Ave. New York tI 


NOVEMBER, 1955 


NLY Telephone: Oregon 5§-1707 Cable Address: METRONICS 


SUPERIOR 
Model 1553 
Volt-Ohm- 

Milllammeter 

U.S. Army re 


ts for aceu 
ability 


Reg. $29.25 


ony 994 


sata 
i" Volt-Ohm- 
Milliammeter 


$4450 


Reg. $27.65 w y 


TEST CRAFT 


TUBE AND 
SET TESTER 


eye 


new 


Mul 


1000 
Res 
“ 


Range: 0 ( , 
ange 
oan , $2950 
Reg. $49.50 now only 
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FEATURE-BY-FEATURE 
sh dS ihe) ihe aed. 
EMC TEST EQUIPMENT 


NEW RF 
SIGNAL GENERATOR 
EMC Model 501 


” Dim 


a FF Ww i ai 
S242°.,.. 


¥ 


NEW COMBINATION RESISTANCE— 


CAPACITY SUBSTITUTION BOX r 
EMC Model 900 


FF OO ines testes 
71025 
Ki Porn 


t 


NEW WHITE DOT—CROSS HATCH 
—~—BAR GENERATOR 
EMC Model 800 


With leads 


SOOO ines t testes 





Yes, | want to see for myself, send me—FREE—a detailed catalog 


of the complete EMC line of precision test equipment 


AME ee ee __RE-11 


STREET = 


CITY. . es ) |) 





NEW DEVICES 


dt AM, 2 - es or shelve 
lied Radio Corp 
ern Ave a I ing cables rea 
ply plugging ir 
DECK ] ‘ r.p.t adapter 
eper t bar Corp., 215 I 
York 16, N. Y 


power cord and 


j 


3-SPEED 
Brenell I 


DOU BLE-PLAY TAP! 
2400 feet pla 


gle track witl 


base.——-OR Radio Industries, In« 
Shamrock Circle UT \ 


3-WAY SPEAKER 
Forester with 
horn cabinets. B 
ple of complete a 
electrical isolat 
three specially 

y ers (12, 8 and 


SYSTEM 


2%-INCI LOUDSPEAKER, 
model 15 AU replace ent 
speaker for I t 
radio inter equ 

other applicatior 

small rugged speaker 


dee p max 


0.6 nee Alr \ ynet ! 
4 mounting hol 

Nichols Co f | 
Rd., Ch ‘ I 


Quam. 


RECORD PLAYER UNITS fe 


ai 
‘ 


I 


Electronic La 


W 


wood 
ble eno 1 


I 


SPEAKERS, 


} 


( nea 
Utah Radio Pr 


Inc., | t E. I 
ton. Ind 


TAPE DECK, / 





_ 


TELCO “KANT-STRIP” 
STAND-OFF 


TELCOE-Z"SWINGIN” rico E-7 “KANT- 
ponent STRIP” STAND-OFF 


| cre t we 
rew tye i Swing In’ type Round 


No. EZ-8027 $4.80 € Wo. EZ-8253 $0.13 Wo. 8253 NET 17. 11 No. 8397 NET $0.21 


aS 
; Ly - j 
A B 


TELCO CHIMNEY TELCO SNAP-IN 
QUICK MOUNT CHIMNEY MOUNT 


Easyt ta ri masts to 1%, 


TELCO 3-WAY 
STAND-OFF 


TELCO NUT-TYPE 
STAND-OFF 


TELCO E-Z NUT- 
TYPE STAND-OFF 


‘sulator 3 9” strag For31 ) wood screw “ 


No. 8253-N $0.12 Wo. EZ-8258-N $0.24 


TELCO GALVANIZED TELCO DELUXE TELCO UNIVERSAL 
TELCO PEAK MOUNT = ANTENNA MASTS SNAP-IN WALL MOUNT LIGHTNING ARRESTOR 


Masts to 134" 30° lower supe 14%" 00 crimped end xtra y tall, UL approved 


No. 8005 NET $1. 35 Wo. 8610 NET $1. 71 Wo. 8625 NET $2.37 Wo. 9013 NET $0.78 No. 8312 NET $2.10 No. 8642 WET $0.75 


ptrsh For These 


SERVICE AIDS 
a Your Jobber 





TELCO UHF-VHF 
LIGHTNING 
ARRESTOR 


ul type L approved 
No. 9242 NET $0.42 


TELCO UHF-VHF 
, QLOSE-TENHA 


Handsome 12” globe plus built 
' ante a 


No. A- 9265 $11.97 





TELCO 3-WAY 
TV LINE erp 


TELCO LOW-LOSS 
LINE KLIP 


TELCO HINGED TYPE TELCO ALL-PURPOSE 
RIDGE MOUNT MAST BRACKET 


For stranght te Allone piece, plastic etalend Fits masts to 14%" assembled Fete mnaete 0 194 use every 


No. 9015 NET $0.12 Wo. 9055 NET 4. 15 Wo. 9021 NET $1.17 Ho. 8575 NET $1.65 Wo. 8800-U 


“KS 


TELCO MAST 
HANDY MOUNT 


TELCO SPECIAL 
WALL MOUNT 
‘ 4 j y 


$0.33 No. 9241 NET $0.45 


4p. 
= lh } 
TELCO UHF-VHF 
DOUBLE V ANTENNA 


TELCO MASTER-LINE TELCO RANGER COLOR TELCO HI-LOW 


TELCO 5 ELEMENT VHF 
VHF CONICAL anergee CONICAL ANTENNA DIPOLE ANTENNA YAGI ANTENNA 
vale ee. 5 eleme Single bay. element. VHF -UHF VHF, covers channels 2 to I 


cP | | No. A 302 $7.35 
No. A-8700 $4.20 No. A-110 NET $3.45 No. A-250 NET $4.41 No. A-313 4.35 


No. A-9017 $3.15 





FREE! 


Your copy of the complete, illus 
TELCO Catalog. Send post 





TELCO VHF TELCO INDOOR 


INLINE ANTENNA 


Channel 


No. A-9046 NET $5.97 


TELEVISION 


Division of General Cement Mfg Co 


unr. VHF ronpowerye 


wean ’ tele 
t 


No. A-8160-TP $2.97 


ROCKF 


HARDWARE MFG. CO. 


910 TAYLOR AVENUE -« 


INOIS 








Save wu 
Now... RCP TEST soadaee 


Here are three instruments that are “musts” for efficient serv- 


Ke Operation and they are now available at prices lower 


than ever before. Don't pass up this opportunity to equip 


your operation with these extremely valuable instruments 





Model 453—New Master Multitester 


The One Great 20,000 Ohms Per Volt Multitester 

self-contained rectangular jong 

Designed for direct metering—eliminates warm-up 
time, grounding, ete Assures accurate 
dependable measurements for TV, FM, 
AM and industry 


A super -sensitive multimeter with 4'% 


soale D'Arsonval meter 


oc VvoLTS 0245-10-60 ase. 800 1000- 
$000 at 20.000 ohms per t 
ac vour 0.2.5-10-60 250 “500 1000 
volts 
MICROAMPS: 0.100-0C MILLIAMPS 
0-10-100-600 
0.2000-200 000 MEGOHMS o- 
Bto 15 
40 to 6 
selected ~ 


14 to 29 
5 





$8.95 


te 25,000 volts 


High Voltage Probe 
Extends 

HFP.20 

High Frequency Probe $7.95 


te 400 Me 


range 


2° 


Increases Range 





Model 730—Universal Signaligner 


(RF) Mm §=SIGNAL 
’ Simplic ty 


nment is prove 
fined frequencies of 1800 «ec 
and G80 KC ' 


v nd 
AUDIO FREQUENCY MODULATION 
ided for AM at 400 « A*® 

t of 400 cycles 

“t 


. ‘ atten 

‘ sutput cable, tin 

cord and plug 06.126 Vv. $0 60 
eyele at Attractive inv iwhe par and 


Mode! 463—New 20,000 ohms per 
volt Multitester 


cost © 


formerly $32.95 





Low enough in 


with one 
reeretors 
battery 


all Baker) te molded panel 
hoider Battery ‘mmediately 
ne soldering 


0 8 60.-260.500 te +f Ne oc 
o- 10.100.800.1000 v Onme 


ac 
0.10,000-100,000 ohms, 0-1-10 meg 
t Ve 0-10.100.800.1000 Vv os 


formerly 
$26.95 


$2495 : 


Write for complete tstecmation to Dept. 


RADIO CITY PRODUCTS CO. in 


s 
plete with batteries 


EASTON, PENNSYLVANIA 


RCP 


| 


NEW DEVICES 


king PR I 
king of ~~ MB senses $52 
13rd St., Minneapol Minn 
Dyna Quik 
mutual- 


plast 


TUBE rESTER, 
model of ayn 


conductance 


6-6 000 
Automatic 
ation maintained 
by special bridge that continu- 
ously monitor line voltage. 7 
pin and 9%-pin straighteners 
mounted on panel B& K Mfg. 
Co., 3726 N outhport Ave., 

hicago 1 il 


with 2 scales 
18.000 pumho 


ompet 


meter 
and 0 
line « 


PAPER DIELEC TRIC CAPACI- 
TORS, Hoy Cub, general-pur 
where high-tempera 
ture operati high stability, 
mallest p le izes are re 


impregnated 


pose unit 


quired Polykane 


operate from 
full 


apacitance 


capacitor 
to 100 at rated 
age. Average ¢ tem 
peratur itior 

{ value I ir 


400. HOt 1. olt dx ‘ 


from 25 
100, 200 
apacl 
001 to 1.0 yf, de- 
age.—Cornell- 

Corp., Os 


tance 


Dubilier *Blectrie 
Plainfield, N. J 


model 
volts 
For 
nuous, 
115-volt 


D.C. POWER SUPPLY, 
ert to 125 


vari i¢ 


) con 
ittent 





(available for 
Filtered to less 


50-60-cycle input 

230-volt input) 

than 1% a.c. ripple at 10 amps 

Electro Products Labs., 4501 N 

Ravensw 1 Ave., Chicago 40, 
iT 


DO- ~ Yot RSE! F K-D 
7 odel I 
spenieoe ene 

wall types 

speaker or 


4-way speaker 
able for Patri 
Baronet, Aristocr 
Empire and Cer 
cludes glue, secre 
book with step 
tions, diagran 
Electro-Voice, Inc 
Mich 


NONTOXIC CLEANER 
Tet, replace 
chloride. Made 


Nonflammable, 


tro 


safe for ben 


chassis, contre 
tors, vacuur 
General Cement 


Taylor Ave R 


WALL 
ley AC 
type 

provide 


Mfg. Co 


-PLATE SOCKETS 
TV, fit 


elec trica 


any of 
line and 
Plug-is 
or 3 30 
Dbinatior 
line plus 


tor cable ou 
polarized to 
into a 

isolate outlet 

Mosley Electronics, Ine 
St. Charles R i 

14, Mo 


9-INCH TOO! 
cleans and lub: 
dual TV or 
Adapter for 
trols. Aleent 
for use with 


<a) 


noninflammable 
wood, metal 
or finishes 
ucts Co., Ine., 
Ave . Highw 0d 


R- ( olumbia Prod 


RADIO-ELEC 





NEW DEVICES All specifications on these poges are from manufacturers’ date 
FOUR RESISTOR KITS, axial! CRT REJUVENATOR TESTER 
Blue Jacket wirewound resist , Coide) Vitalyzer, ” ‘ 

or j-watt inits no larger 

than conventional %-watt ‘ or 
position resistors. Kit RK ; \ ation pro Used 
10 values from 3-, 5- and - ¥ P alyze performance chara 





strument Co. 10531 Dupont = : TWIN ANTENNA UNIT. D 
Ave., Cleveland 8, Ohio : / 


IN - CIRCUIT CAPACITOR 
TESTER, model 383, checks 
capacitors from 1 ppf to 0.25 
pf for leakage from few ohms 
to hundreds of megohms. De 
tect breakdowns, shorts, in 





watt lines. r-2: 15 30-watt 
value RK ; 5-watt values termittents. Checks coupling ; 
RK-4 15 10-watt values variable tuning and trimmer ‘**!s of cathode-ra} 
Sprague Products Co., 81 Mar- locate and eliminate 
shall St., North Adams, Mass ment shorts, repair 
ment weld open ! 
PORTABLE TUBE TESTER, ‘ ‘ rejuvenate tube without rr 
model 750, tests germanium di ing from et Tescon, Inc., 
odes and selenium rectifier PF Springfield Gardens, N. Y 
Short test shows up heater cath 
ode leakages. Ranges: 0-—1,500, ANTENNA CONNECTOR 
03,000, 0-6,000, 0-15,000, 0-30 = ; Kwik-On tainl tec 
000 pzmho «| device to protect antenna 
Tests voltage-regulator tubes : ? coil against theft and f 
du voltmeter reading to ag Fit tandard whi 
200, d.c. milliammeter to 100 é antenna loading co 
ma. 2 d.c. plate and screen volt ‘ ection One Kwik-Or 
ages —-normal and low—con quired to disconnect whi 
trolled by selector switch. Low capacitors; wiring harnesses, tw Kwik-On both a 
range for subminiature tubes coil winding-to-core leakage and coil can be stored ir 
and others requiring low plate winding breakdowns to 00 of parked car, Noise-free 
and screen voltages. 4 a.c. sig volts peak. Detects unstable re tive electrical connect 
nal voltages, as low as 0.25 tors while in circuit Simp Vaaro Electronics Div Davis ‘ 
Tests for gas content and tube son Electric Co., 5200 W. Kin Electronics, 4002 W Bu \ tenna Special 
noise.—Hickok Electrica! In- zie St., Chicago 44, Il. Bivd., Burbank, Calif \ 


pan New ADDITIONAL 1955 TV Volume 

LARGE MANUAL COVERS NEWEST 1955 TV SETS 

ADDITIONAL EARLIER TV VOLUMES STILL SOLD AT ONLY $3 

a. 1955 AMAZING BARGAIN ALL NEEDED TV DATA 

| Television Television een Sele ON SS ee ie Bet is aot yy 

-eaaih nls adese su sha cams tates toatealel 
A: a elma: erm 


ed tition. Each prior-year manual 


} 





has a whole year of service material. Each 








volume covers different material, from 1947 
These twin 1955 TV to latest 1055 set Include circuit alig 


olumes cover pra nll se 

‘ ! ADDITIONAL 1955 T ut t ' 

ee aoe ee , — Sis $ ment, waveforr voltage chart t 
” { service data, chang louble - size hints, changes, and double-spread diag 


Practically tell 
TELEVISION SERVICING COURSE make every rej 


this 1 course help you in TV servicing ' 





res. more di ul 
iin, « plete, only $3, full price for sie 2 ’ —— 
unt ¢, Mammoth in scope morw's =p ae Cf 
$200.00 correspondence course lar o ; be , . mpt 
{ reuits, adjustments, for leas. Get SUPREMI 
ment facts, hints, 


ble hooting, test ToT irri iT i cece eeeeeenesenesece 


analyeis, Special, only NO-RISK TRIAL ORDER COUPON 


RADIO DIAGRAMS SUPREME PUBLICATIONS, 1760 Bolsom Rd., Highland Park, ILL. 


~~ SS SN Gaeviee date Radio Diagram Manuals 














Rust TV 
Radio P teed 
Additional 1955 TV, rly 1965 TV 
1964 TV MI $3 i9sa3 TV M $3 
1952 Television 1951 Tv, $3 
1950 Television 1949 TV. $3 
19486 TV, $3 I 7Tvarm $2 
Television Servicte - ‘ $3 


recent ra 
home radi . {) New 1955 Radio Manual $2 
anhue : and oe {) 1954 Radio Manual, $2.50 
Pi may Sy gl ( 1953 Diagrams 
nue wits ' f) 1952 Radio 
‘ — 4 i 1 ct 1951 Diagrams > $2.50 
} 1950 
1949 


! 

| 

| 

| 

| 

' . | 
coupon at right for a } 1948 | 
“ | 
| 

| 

| 

| 

i 


} ONLY 








\- priced manua 1947 AT OMLY 


: et; Eee 4 
Supreme | ublications ee. 
Sold by All Leading Parts Jobbers 1926-1938 Manual, $2.50 


Radic and TV Master index, 75¢ 
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4 new twin-triode has beer 
by G-E for use as a ca 
plifier in TV receiver rhe 
designed to give considerat 
and a better noise factor 
v.h.f. channel than pre 
tube 

The increased gain i 
basing connection having 
leads for the driven grid 
the shield between sectior 
connected to the grid of the 
grid section. The impr 
and lower cathode lead ind 
attained contribute both t« 
and improved noise factor 
v.h.f. channel 

Operating a 
plifier with a plate voltage 


Await Qualified Technicians | 2": 


each section 


«+» at BOTH the Junior and Senior Level, in the installation and tor of 36 





plate 


maintenance of Electronic Equipment. ohms and _ transconductar 


These are definitely of interest to Salaries commensurate with your ex- micromho 
exceptionally capable men of above perience plus liberal per diem living 
average intelligence who are anxious costs & travel allowances, plus these 3BZ6 
to PROVE their capacity to advance company benefits: Cooperative Educa . 
fo posts of greater responsibilities mn tional Aid Liberal Pension Plan and A pomiremotext utoff a 
the e-x-p-a-n-d-i-n-g challenging field all the usuq) Health and Hospitalization 
of electronics Benefits for YOU and your Family 


seven-pin miniature type 
intended for use parti 
gain coutrolled video i.f 


BURROUGHS MEANS BUSINESS! receivers. Announced by R¢ 


Get The Details Now. Call or Write The Burroughs Place- has a 600-ma heater having 


ment Manager For An Appointment. oY 1p tame fey sorte 
on 








The semiremote cutoff 
reduces cro modulation eff 
video i.f. stages and minir 
tion resulting from high 
and automatic gain contre 


RESEARCH CENTER The tube’s high transcor 


Paoli, Pa. * Suburban Philadelphia + Paoli 3500 See an ee 


gain per stage. Except 





voltage of 3.15 and heats 
600 ma, the 3BZ6 is ident 
OPPORTUNITY ADLETS 6BZ6 
tA ” ' $2 WEERLY LEANING V " 
3 SPEAKER REDGNING? Gus: <j ~-2N107 
seeee _* Announced by G-E, tl 
is designed to meet the 





: ‘ POR BALE: I t guita 
it ' A ‘ Pre Ca CARVIN Kt ‘ 
COMPLETE HIGH SCILOO! | radio amateurs, hobbyist 
W“ \ 
‘ , i 


HIGH-FPIDELATY SPRAKERS 
peal Me e, 70 Ve t 


TELEVISION COMMUNI’ 
t area DIAGRAMS 
n : 


2-hi Ila 


EXTVERIMEN tx . I { ) OJECTS runes—tTvV 

IN THIS MAGAZIN Ave : PURPOS? ryrVes 

t t ' ab i ‘ ‘ CHANGED Send det 
te ‘ R 


Nd I a ‘.¥. 2 
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NEW TUBES (Continued) 


menters for a stable, inexpensive tran 
sistor. Carrying a suggested distributor 
price of “well below $2,” the 2N107 is a 
p-n-p audio unit produced by a fused 
junction process. 

The 2N107 (see photo) has an all 
metal case and is hermetically sealed 
In a typical common emitter circuit, 
this transistor has a power gain of 38 
db. Its maximum frequency cutoff is 2.5 
me with the design center at 1 mc. The 
alpha design center is 0.95. Maximum 
collector voltage is 12 and maxi- 
mum junction temperature is 60°C. 
The 2N107 can dissipate 50 mw in 
25°C free air. 


5563-A 

A three-electrode mercury-vapor thy- 
ratron designed primarily for high-volt 
age d.c. power-control applications has 
been announced by RCA. The thyratron, 
the 5563-A, supersedes the 5563 and has 
greater power-handling capability. 

In power-control use the tube is oper- 
ated so that its d.c. output voltage to 
the load is controlled by changing the 
time of firing during the a.c. input 
cycle. With this arrangement three 
5563-A’s connected in a_ half-wave 
three-phase circuit are capable of han 
dling up to 45 kw at d.c. output voltages 
to about 9,500. The tube is 2% inches in 


diameter and 10 3/32 inches long. END 


Radio Thirty-five Dears Ago 


In Gernsback Publications 





HUGO GERNSBACK 


Founder 
Modern Electrics 
Wireless Association of America 
Electrical Experimenter 
Radio News 
Science & Invention 
Television 
Radio-Craft 
Short-Wave Craft 
Television News 

















Some of the larger libraries stili have copies of ELEC- 
TRICAL EXPERIMENTER on file for interested 
readers 


In November 1921 Science and Invention 
(formerly Electrical Experimenter) 


Electric Trouble Detector for Autoists 

Home-Made Electrical Stethoscope, by 
Harold Lawson 

4 Yacht Radiophone, by C. Golden 

Are Welding of Audion Parts, by F. A. 
Anderson 


“I’ve got it all ready for you!” 
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Servicemen everywhere are saying... 


MOST VALUABLE TV SERVICE 
INSTRUMENT EVER MADE! 


] in INSTRUMENTATION FUNCTIONS $ 49” 


for only 





Performs these 
VITAL FUNCTIONS 


COMPLETELY CHECKS: 


<= Flybacks and Yokes 

<< Selenium Rectifiers 

<< Continuity 

<< Condensers 

< Picture Tubes 

<= Series Filament Tubes 
— for Newest TV Sets 


<= Reactivates Picture Tubes 
r TV COMPONENT TESTER 
ty TRANSVISION 


SOLD ONLY THRU DISTRIBUTORS: 
Some lucrative area are still 
SELECTED ava —_ Wr te , " i 


day for deta : 

TRIBUTORS powerful new Exclusive Distrib- 
in your area. vior Program. |i re 
ne a . a fir 


ar 


Write for name of the o 











S 
Other TRANSVISION Instruments { 
— finest in their field in every way: | 
e@ FIELD STRENGTH METERS I 
@ CRT Tester-Reactivator-Sparker ! 
@ Flyback-Yoke-Continuity Tester ! 
@ Master Antenno Amplifiers, etc 
i 


Name 


Address 


TRANSVISION, INC., NEW ROCHELLE, N. Y. 


City 





DIAGRAMS: P 


OPPORTUNITY ADLETS 


“ ‘TLD AN 


I Ati 
i 


Lab Qua y i 


yp Dol ar 


Y WHOLEPSALS 
1472-97 Broad 


YOUR choice $1 
, 


1 ¢ 


' A 
PALMER wed 


Radio-Electronics 
Organs 


r he , F " 25 W. Broadway, New York 7, N. Y 
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oney-Makers 


TEST and 


REPAIR 


PICTURE 
TUBES 


NEW peELuxe crt 400 
with 44° Plastic Meter 


This portable Cathode Rejuvenator 
‘Tester quickly locates and correct 
picture tube troubles in a few minutes, 
right in the home, without removing 
tube from set! Restores emission, stops 
leakage, repairs inter-element short 

and open circuits. Life-test checks gas 
content and predicts remaining useful 
tube life. Grid Cut-Off reading indicates 
picture quality customer can expect 
Karns servicing dollars in minutes. Cuts 
operating costs, eliminates tube 
transportation. Saves money on TV set 
trade-in reconditioning. Pays its way 
from the very first day 


Over 20,000 CRT’S 
NOW IN DAILY USE 
ACROSS THE NATION 


EJUVENATOR 

gage style, carrying case covered with hand- 

some, durable leatherette. Size: 11 x 7'2 x 5", \ Te STERS 
Model 400. Net $5495 a 


Weighs only 5 Ibs. mounted in rugged, lug- 
v & 


NEW ECONOMY CRT 200 


A quick profit maker priced low 
enough for every serviceman to 
cash in on picture tube repair 
Performs most of the functions 
of the CRT 400. Has 3” meter 
In leatherette carrying cas« 
Size: 11x744x5". Weighs 5 Ibs. 


Model 200. Net $3995 


Send for Bulletin 104-E X 
Bak MANUFACTURING CO. 
3726 N. Southport Ave. + Chicago 13, Illinois 


atents 


ala 











ubseribe to Ranro-Eveerronics? After 
eriptior only saves you up to So. 
md price sssures you of getting ¢ 

mont ind’ protects you against price 

all it's only money and convenience 


advantage of these low subscription 


3 Years $8.00 
2 Years $6.00 
1 Year $3.50 


RADIO-ELECTRONICS Dept. 115 25 West Broadway New York 7, N-Y. 
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TRANSISTOR CONVERTER 
Patent No. 2,709,787 
Reymond J. Kircher, Summit, N. J. ( 
Bell Telephone Labs., Inc 


+ 


4+ —t-4} 


a negative bias that pr 

element It reduce interna 
increase 
local oscillator E2 inject 


which may be berylliun 


high-frequency 


region is germaniun A is p 

om the p region o any | 
point can pa into ba 
attracted to B2. } t 


the collector 


RAPID SWITCH 


Patent No. 2.706.756 

Sherman T Brewer Chatham Townsh 

County V J. ( Assigned to Bell Teleph 
Ine.) 


/ A pt 
5 e E "2 LJ } 
) & pet =x = A 
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PATENTS (Continued) 


there are 


X-RAY DETECTION 
Patent No. 2,706,792 
John E. Jacobs, Milwaukee, Wis. (Assigned to 
General Electric te.) 


emiconductor 


Batts LA 
X-ra from 
able hield and all 
Th nventor find 


ed f visible 


ompone 
oltage acro 


radiatior 


TV PROMPTER 
Patent No. 2.711.667 


Luther G. Simjian, Riverside, Conn, (Assigned 
Reflectone Corp.) 


be 
machine 
peaker delivery as 


prompting device 


NOVEMBER, 1955 


SELENIUM 
RECTIFIERS 


with 


The rectifier center is a real trouble zone. Th 
Receptor selenium rectifiers are specially built 
inate arc-over danger, short circuits and heating 
tact point. Even assembly pressure, or pressure 
the rectifier cannot affect its performan 


This “Safe Center” feature of RRco 
by deactivating the area of the plate und 
An added safety factor that gives prote 
when the rectifier is in use. 


No wonder RRco. selenium rectifier 
manufacturers of radios, TV and other electr 
Millions in use under all conditions—including hig! 
eloquent testimony to their dependable service. N 
rectifier replacements demand the bright green RR 
“Safe Center 


For latest information of the Radio Re 
rectifier line write today to Dept. R 


Semi-Conductor Division 


RADIO RECEPTOR COMPANY, INC. 


In Radio and Electronics 
SALES DEPT.: 251 West 19th Street, New York 11 
WaAtkins 4-3633 «+ Factories in Brooklyn, N. Y. 





NOW! PASS 
FCC LICENSE 


EXAMS! 


easier... faster! 


Train for 
Radio-TV's 
best pay 


| ge jobs! 


No lessons 
to wait for 


Answers 
almost 2200 
typical FCC 
examination 

questions 


RADIO OR 
TELEVISION 
STATIONS 


SHIP OR MARINE 
RADIO 


AIR LINE RADIO 
COMMUNICATIONS, 
etc 


EXTRA “BONUS'! 


me cent of extra cost 
’ so get 4 32-page Supple 
ment. This brings all parts of 
Johnson's LICENSE MANUAL 

FOR RADIO OPERATORS fully 

ip to the regards 

ad the recent changes in Examina 
fede Oper” tien Elements | and 2 Many 

jo 


people are not even aware that 


minute a6 


these changes exist! 


3S 


Te -DAY FREE EXAMINATION 


AINEHARYT & CO imc 
New VYore 16.6. ¥ 


Oeet We 116 


M 


fee ee ee ee ee ee ee ee 
RINEHART BOOKS ARE SOLD BY LEADING BOOK 
STORE 
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Technicians 


NATESA’S ANNUAL MEET 
Coming from 44 states, Hawaii, Can- 
ada, Cuba and the Philippines, 1,580 
service technicians registered at the 
NATESA convention held 
Aug. 19, 20 and 21. Four prizes, total- 
ing $450 in cash, were given 

Delegates from 38 affiliates laid 
for new districts, district gov 
state chairmen new adv 
council, 
zation 
level, 

A TV 
planned 
new structure was 
awards made to P. R. Mallory Co., 
Technician magazine, Paul Wendell, 
Howard Sams, RCA and G-E tube di- 
visions, Sylvania and Dan 
RCA Service Co Wa 
awarded a continuing citation 

It was voted to 
name for locals: 
Service Association. Thus each 
would be TESA, and the nation 
NATESA. A 
set for 


in Chicago 


plans 
ernors 
and a isory 
completing the 
all the way 


plan of organi- 
down to the town 
month was 
RETMA, a 
voted and 


week or 
proposed to 


radio 
and 
dues 


Sprag if 


Creato of 


tandardize 
Television Electronic 


on one 


local 


ganization target date 


1 year making the chs 
complete. 

Officers elected for the 1955-56 
are Frank J. Moch, Chicago, pre 
Robert Hester, Mission, Kan 
tary-general; Bertram Lewi Re 
ter, N. Y., treasurer, The 
were elected district vice president 
Harold Eskin, Rochester, N. Y., East 
ern; Russ Harmon, East Central; Vince 
Lutz, St. Louis, West Jim 
Failing, Greely, Colo., Western. Others 
elected were P. P. Pratt, Buffalo, N. Y 
Eastern ecretary; L. ¢ Stalleuy 
Nashville, Tenn., East Central 
tary; Joe Driscoll, St. Paul, West Cer 
tral secretary; Albert C. W. Saunde1 
Boston, Mass., educational 

The spring 
ing was 
for 
dates 
was 


was 


term 

ident; 
ecTre 
we he 


following 


Central 


ecre 


director 


board of director meet 
voted to Omaha and tentatively 
April 22? 1956. The propo ed 


the 1956 annual cor 
Aug. 19 at Chi 


set 
for vention 


avo, 


U. Ss. ACTS ON BAIT 

The struggle 
ice practices has reached 
level. The Federal Trade ion 
has issued a complaint against the May 
flower Television Co., In Washing 
ton, D. ¢ with m 
senting television 


ADS 
unethical serv- 
the Federal 


Commis 


against 


, charging it 
facts 


repre 
basic about it 
repair 

The 


pany 


service 
alleges that the 


rv, new 


complaint 


has misrepresented—in 


other advertising 


TV sets, the 


paper and 


of servicing service per- 


the cost | 


New Gift Suggestions at 
Special Holiday Low Prices 


Newest Phonographs! The ideal Gift! 


& gen Portable Phonograph 


Unusual Value 


swt he” 


AUTOMATIC 
RECORD PLAYER 


}- Spe 


¢ pl 


Nou 
only 


AUTOMATIC RADIO-PHONO 
COMBINATION 


n 
ed 


4g" 


3-SPEED 
AUTOMATIC 
RECORD 
CHANGER 


3-TUBE PHONO 
AMPLIFIER 


init ad 


(less tubes) 


Lowest Price! 
With complete set of tubes 


PHONO OSCILLATOR 


NEW SAVINGS! o NOT A KIT! 


49 95 
oe | 96 
With cemplete set of tubes 


Write today for FREE Catalog. All mdse. shipped 
F.08. New York City. prices subject to change 
without notice. Include 20% deposit with C.0.0 


EDLIE 


154 Greenwich St., New York 6, 
Di 9-3143 


' i ne 
ke (less tubes) 


Electronics 


N.Y 


RADIO-ELECTR 





TECHNICIAN’S NEWS (Continued) TO INTRODUCE YOU TO THE MIRACLE OF 


TaUut HIGH tesco “1 RECORDING! 
formed on those sets and the number Arrangements were also made for 


of instances sets can be repaired in the appointing committees with a l-year Master leces 
home. A typical ad is an offer to send life, to handle all phases of association 
a service technician, “each a specialist business. An editorial committee which 

” “s COMPLETE TO 
for a different make,” to the home “to will publish a_ bi-weekly newspape BACH THE LAST NOTE! 
fix your TV set for only a $1.50 service was also set up under the leadership ee 


charge.” Other ad claims were that 9 of Charles Knoell, past president. CHOPIN 


times out of 10 a set can be repaired TSDA officers for the 1955-56 term 


Pen reree Im prem pe Opes Oo 


in the home. are Har I ison Nee l, preside nt; Walke BEETHOVEN 
the jori f : H. ri 


In vast majority of cases, sets Prager, vice president; Elm wood 8, Pane Senate Ne 24 in F there, Opes M8 


were removed from the home and the Walker, corresponding secretary; Rich re 
costs were far in excess of the $1.50 ard Schofield, recording secretary; MUSSORGSKY 

service charge; the “specialists” were Harry J. Yust, treasurer. Viv 

found to have no more than a limited VIVALDI Dechenire ty them FREE 
knowledge of TV servicing. In addition. DEVANEY PRSMA PRESIDENT | pa gg apy — 
it was stated, the company declared Richard G. Devaney was elected 


r 
tyepheny Me 26 et Me a ee 


that only needed parts would be re- president of the Philadelphia Radio we oO A Attached 
placed and that, it any were replaced, Recetas Men’s Asso lation for the BRAHMS Breeds tnt 
there would be no service charge. In 1955-1956 season. Devaney is one of 
fact, according to the complaint, parts the oldest workers in the Pennsylvania BERLIOZ 
not needed were replaced and a service service association field and had pre sien ae 
charge was included in those instances. viously served two terms as PRSMA 
vice president. 
NEW CONSTITUTION Samuel M. Brenner—-the past presi 

A new constitution, giving the asso- dent—was elected vice president; James 
ciation powers to move speedily when T. Daly, recording secretary; William 
circumstances dictate, was adopted by P. Humes, corresponding secretary; 
the Television Service Dealers Asso- Stanley W. Myers, treasurer. 
ciation of Philadelphia. It sets up a 
five-man advisory board having powers ABOLISH LIST PRICES 
to appoint committees to work on cer- An original proposa! to eliminate the 
tain projects without first receiving the evils of off-list and “wholesale to every 
approval of the full membership. The body” selling is made by Chris Strati 
board will consist of the president, a gos, secretary of the Long Island 
past president, one elected officer and Radio—Television Guild, writing in the 
two TSDA members. It will handle all August Guild News 
urgent business arising between mem- “The very existence of list prices has 


bership meetings. (Continued on page 139) 


BRAND NEW NEW INDOOR Top Sranded Tubes 
Each Tube Individua 
Over a: Half Millior 
PICTURE TUBES cakes 
Free Postage Or All Orde With F 
@ RCA Licensed 2 One Year Unconditional ANTENNA Here's How LIFETIME GUARANTEED TUBES 
vorantee 


TYPE PRICE TYPE PRICE SAVES epere ore Tome 
10BP4 $11.90 17BP4 $20.63 a u he on S mm "Peak Performa 
12LP4 $14.38 | I9AP4 Ce a a ne ee ee 
14BP4 $16.86 21AP4 $28.79 nas. Use on top of TY tarar slesqsat 
16RP4 $19.38 | 21EP4 $28.79 : eaysa 
16LP4 $19.38 | 24AP4 $42.50 | List Price $9.95 

@ Picture Tubes shipped F.O.8. Harrison, N. J 


Above types are mest popular, Wewever, you may order any YOUR PRICE 


equivalent size at the same price 


LOOK WHAT YOU GET FREE! gn B29 





FREE BONUS BOX 
With Every $25 Order 


@ | RCA Cheater Cord @ | 68QO6GT tube 


@ 10 Assorted resistors @ | 6AU6 tube $3.99 each 
@ |0 Assorted 2-Color 
blank’ tube cartons @ | 6CBs tube meme CC 


| 
FREE CLOCK RADIO 
With Every $125 Purchase Within 30 Days THIS AD IS I 
WORTH M-O-N-E-Y | 22: 


SPFRSFRSSSSSSSSSSD EUS 
Pee eT Te ee ae 


ono 
OB@asvseFasa 


eae 
o~ 











Nauusasseeers 


Wakemaster clock radio with famous Sessions clock 
movement wakes you to music or alarm. May be pur 
chased outright fom MAJOR BRAND for $17.95. In 
ivory or rust 


FREE GIFT CERTIFICATE* 


worth $5 toward the purchase of any of our merchan 
dise on future orders will be sent with any order of 
$50 or more 


| 

| 

| 

| 

| Clip out this ad and | 

| attach it to your order | 

| Three 6SN7GT's will be |? ssr.ver 
| 
| 
| 
| 
| 
| 
| 








P= FeSTPaSSOSFSOUDS 


shipped FREE with any or i 3 ? lia7e7a07 
der of $10 or more | sal6 3 yo] 1254 s|an7Zz3 


LivzaGcrT 
hipments. All orders e Tube Carton We 


MAJOR BRAND rusx co. 


Sarl lle Seas Meee. | wane tn Romano Bldg. ESsex 4-106 —_ Harrison, N. J. 
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*Free Gift Certificate cannot be used to obtain another certifi 
cate uniess order is & or more 





we Pay ~~ soorpes on orders 
Territories and Write For FREE Tube 
‘ 


List— Order Biank — 
approximate postage and FREE Sample 





Build your oo "BBO 
Super De Luxe TV CHASSIS 


With a 
#630 SUPER DE LUXE 31-TUBE TV KIT 


OPERATES 16” to 21” PICTURE TUBES @ Engineered in strict a 
to the genuine RCA +630 plus added features ®@ FULL 4MC BANDWIDTH 
ad CASCODE TUNER @ COSINE DEFLECTION YOKE @ LARGER POWER 
TRANSFORMER ®@ KEYED AGC ®@ 12” SPEAKER ®@® CONDENSERS and RE 
SISTORS at rated capacities and tolerances. You receive a COMPLETE SET of PARTS and TUBES, everything n 
is included (less CRT & wire). All LF. Coils and Transformers are factory pre-aligned and tuned. You w enjoy 


building it with "“LIFE-SIZE easy to follow step-by-step ASSEMBLING INSTRUCTIONS” included with ea KIT. 


slashed to § ‘99 Same KIT for 27” and ALL 90° CRT's 110 .39 
Slashed to 


6 CUSTOM- gal CABINETS for #630 and all Other TV SETS—from FACTORY to bat 





NEW 1956 STYLES in genuine mahogany or walnut (blond 10% extra) ¢ Ready drilled for any #630 TV chassis and cutout for any ) 
11” picture tube at xtfas in price @ Also supp slied with undrilled knob panel tor any — r TV set © EVERY THING NEC ESS AR _ 
easy perfect ass bly is i h de A ° Ee h cabinet is delivered complete as pictured with m ask afety glass, mounting brackets, backboar . { 
rdware and assembling instructions © Each cabinet is shipped in an air cushioned carton fon FACTORY te YOU! 


The GEM The FUTURAMIC The MANHATTAN The WESTCHESTER The TOWN & COUNTRY 
Popular Table Model Latest sensation in styling Style Quality, Price Choice of tnterior Decorators, Patte rned ry er A. popular credenza 
with tambour roll-in door, truly superb in every detail Avail 


Cane also availabie fe 
git eture tube 
t 


: aes ba f —" H.40". W.25", D-2a” - . = = 
54 7 34 P 206” 25" H-42 w.u6 D-24 
$59 Slashed te $ MANHATTAN $ .65 

tor 24” or a7” cay $79.22 Slashed to 
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ont TV CHASSIS DUMONT OR THOMAS PICTURE TUBES 


BRAND NEW in Factory Sealed Cartons — With a Full Year Guarantee 
compuere READY To rive. in “AND PLAY 


Slashed to $1 42° 27 a []'=17=782-56 | 21 xasnfoo?! | 24 22220294859) 2 Tate 74° 


# 4 bd Modernize a #630 or any TV Set PULSE KEYED Age aT — 
630 + TECH-MASTER STANDARD ) CASCODE TUNER ) sig naka wate ist 


COMPLETE LINE AT SPECIAL PRICES gio ptr 68 erapee sorters imore 
Catalog mailed on request vith step-by od instruct COMPLETE SET ore PARTS ay: 











UNIVERSAL Sovnra BRACKETS, -—27” TV CONVERSION KIT— id TV CONVERSION KIT 


( Complete Convert ANY MAKE TV RECEIVER including 630 Convert ANY MAKE TV RECEIVER jp 
netuding band to operate the 27” or ANY 90° PICTURE TUBE to operate the 21” or ANY 70° PICTURE TUBE 


COMPLETE SET OF ESSENTIAL PARTS includes COMPLETE SET OF ESSENTIAL PARTS . 
matched set of Todd 90° COSINE DEFLECTION matched set of Todd 70° COSINE DEFLECTION 
YOKE and TODD wager — TRANSFORMER YOKE and TODD HV FLYBACK TRANSFORMER 


a we $957 
~~ re ceermees sere ce) | pe. isp PN te 
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TECHNICIAN’S NEWS 


reason for the growth 
of the discount house,”’ he says. “When 
one is eliminated the other may die out 
. The manufacturer’s accounting sys- 
tem sets the price at which the product 
will be to the retailer. Shouldn't 
the retail shop owner consult his ac- 
countant to determine what his selling 
price should be? 
“The simplest 
manufacturer to 
prices and let the 


been the prime 


sold 


for the 
making liat 
retailers set a price 
through competition. As it stands now 
the manufacturer makes the profit he 
wants and the retailers battle their way 
downward from the list price to some 
ridiculous figure which is hopefully ra 
tionalized by the word ‘turnover.’ In 
other words list prices, originally in- 
tended to prevent underselling are used 
to foster underselling. Isn’t it logical 
that they be abandoned? on 

“The first step,” Stratigos 
“is for the manufacturer to stop telling 
the retailer what he should charge the 
customer while knowing full well that 
by doing so he is merely setting a bar- 
gaining point from which one can only 
go downward.” 


out 18 


way 


stop 


believes, 


DON’T TALK TOO MUCH! 

Charles Golenpaul, vice president in 
charge of distributor Aerovox 
Corp., in expressing hearty sympathy 
with organizations trying to eliminate 
the evils of indiscriminate over-the 
counter selling, and especially with a 


sales, 


resolution to that effect 
Associated Radio & 
men (Chicago), presents 
tical points: 

He 


tributor may be 


passed by the 
Tel vision Service 
some pra 
that the ethical di 
recognized by hi 
front. Many distributors, he say 
even painting their windows so 
from the outside no indication 
of the nature of the business other than 
a sign and the words “Wholesale Only.’ 
“It stands to says M1 
Golenpaul, “that the 
distributor dresses his win 
dows with a lot of consumer goods 
recorders, 


stresses 
shop 
at 
that 
there is 


reason,” 
just long as 


store 


So 
ip 
suc h 
phonographs, radios, 
similar 
to bar re 


as tape 
hi-fi equipment 
dise, the public is 
the store—and the 
to barge out!” 
The technician i 
enemy — telling the custome: 
compete with him, declares Mr 
paul. “He often tells the set owner just 
what is wrong with the inoperative set, 
after a time-consuming diagnosis. ‘You 
need a new 8-mike 450-volt electrolytic 
this one,’ ‘This resistor is shot 
it’s a 3,300-ohm carbon,’ ‘This tube 
it’s a 6Al 5.’ | don't be 
lieve the general public purchases a 
capacitor o1 
unless the 
too much.” 
He sums up: 
much; distributors 


merchan- 
into 


and 
going 
erviceman 1 roing 
often his 
how 


own 
to 


Golen 


or 
or 


is gone 


transforme: 


talked 


resistor or 


serviceman has 
“Servicemen talk 
lack the guts 
manufacturers 


too 
to 


do 


FRISCO SETS STANDARDS 


NEW JERSEY GROUP 
The New Jers ry ind Electronx 
rechniciar on t with head 
ter " < an Road, Clark 
I that regu- 
Wed 


win 


qual 
Township, 
lar meetit v V « eld the last 
nesday of ear ymnith jul w the 
ter 

The i incorpo! 
ated, } eaded ard choll. Wil 
Ma Miller are 
! ident re 
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hirst 
specti 
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BROOKS LIFE-SIZE TV INSTRUCTIONS 
for tuildi my 2630 ry Receive $4.25. , 
from the original 10° to the latest 27 pate 


send anyone away; 
BETTER PERFORMANCE 


HINTS FOR 
ot 50% 


r BROOKS CASCODE == 








90° iv CONVERSION MANUAL 


how t a TV SP 
2 te. with ill satratic mn of We on toes 50°. 
rv Mi untit stpaid 


Mm your # ago TV er 
C 70° TV CONVERSION MANUAL Wie, 
how = 


1 
n any ‘Tv Set 











REGULAR BUS TYPE #3AG 
QUARTER AMP FUSE 
1S... 


ONE POUND OF 
ROSIN CORE SOLDER 


all other makes of TV 
mvert any T' 
"Inetru uv 5OF 


25° 
A.G.C. STEP-BY-STEP INSTRUCTIONS 
25°. : 


NEW SENSATIONAL $1 00 
HANDY WRENCH 39¢ 





Regular price 10c, only 

as long as supply lasts 

SELENIUM RECTIFIERS 
75ma .$ .49 250ma . $1.08 
100ma -62 350ma 1.26 
150ma .74 500ma 1.49 


5” PM SPEAKER (Alnico 


case of 30 99¢ each 
smaller lots . $1.14 each 


++ 5) 





TV PICTURE TUBE BOOSTER 


69° 


Lists for $3.75 


THREE SPEED WEBSTER CHANGER 
Intermixes all records 


Complete with $94" 


For 10 Hex Nut Sizes 
SAPPHIRE PHONO NEEDLE 


way 468 


eech 


Best made 


Lists for $2.00 


~ FLYBACK TRANSFORMER 


List Price $10.00 
Doubler type for 
schemoti« 


RCA 
ati 
70 ¢ 

dia 


c.R.T 


incl jrow 





ASSORTED TUBULAR 
CONDENSERS 


100 $3" 


ASSORTED RADIO 
ELECTROLYTIC 


flip-over cartridge 
$3” 
CONDENSERS 


ASSORTED TV 
ELECTROLYTIC 
CONDENSERS 


15 i 





ASSORTED 2 WATT 
RESISTORS 


$9" 


ASSORTED | & 2 watt 
RESISTORS 


15 
$4” 


ASSORTED MICA 
CONDENSERS 


100" $3” 





ASSORTED 


10 VOLUME CONTROLS 


best sizes, less switch 


$] 66 


100 
ASSORTED $9" 


best sizes, with switch 


ASSORTED CERAMIC 
CONDENSERS 


100 ** $3" 





$9" 


KNOBS 


Screw & Push-on 


100 ASSORTED 








ASSORTED 
SOCKETS 


Loctal & Miniature 


10 VOLUME CONTROLS 
$9” 


100 


Octal, 





ASSORTED 
PILOT LIGHTS 
44, 46, 47 & 51 


10 4" 
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in performance 
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TAPE RECORDER 
MICROPHONE 


Here's a new standard for high fidelit 
convenience .. . for the home or small 
studio. Attractively styled, and avail- 
able in matching colors, this sensa- 
tional new lightweight champ delivers 
a heavyweight performance throughout 
the entire tone range. Omni-directional 
pick-up pattern provides uniform fidel- 
ity when more than one performer or 
participant is being recorded at one 
time. 


Versatility underscores the modern 
functionalism of this new design. It 
weighs only 2 ounces, only 3% x 2% x 
“a inches in size... can be easily 
handled and used by standing persons, 
or it can be rested on a flat surface for 
conference type pick-up such as con- 
ference recording. 


Quality in construction means quality 
in tonal reproduction. The microphone 
element is shielded, with very low hum 
pick-up. Model B-203, ceramic type, 
and Model X-203, crystal type are both 
available with RCA type or miniature 
phone plugs. 


For high fidelity sound that is repro- 
duced to last, use American tape re- 
corder microphones. 


full vision... 
full sound... 
where fidelity 
speaks for itself! 


; 
. 


MOUCIL 


microphone 
company 
370 South Fair Oaks Ave., Pasadena 1, Cal. 


AN ELGIN NATIONAL WATCH 
COMPANY AFFILIATE 
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D.C. TO 


From time to time we recely 
quest for 
upplies for varying the 


a.c. motor and for 


variable-frequency 

peed of 
inverters fo 
motor from du. 
taken from The 
(London, England), 
can be adapted to fill both thes 
It was 


mall a. 
This 


Radio Conatructor 


erating 
lines circuit, 
need 
designed to 
phono and 


operate 5U- vele 


magnetk recorder motor 
drawing around 25 watts from 220-volt 


d.c. lines. 





A.C. INVERTER 


TV horizontal output tube tl 
liver the 


this case, 


required powe! 
plate and screen 
taken from suitable power 

The center-tapped output 
handle the 


through it on 


must be able to 


drawn alternate 
cycles 
than 20°, .of the load (motor) 
plies. The author 
the primary of a 110-220 
transformer 


and its resistance shou 


recommenage 





























| 
| 
hs 


consists of a variable 
frequency phase-shift oscillator (V1 
a); phase inverter Vi-b and 
pentodes V2 and V3. The output tubes 
are biased to cutoff by grid-leak bias 
170,000-ohm grid 
resistors. Vl may be a 6SN7-GT, 
12AU7 or any similar twin triode. V2 
and V3 are preferably beam-power out- 
put tubes having high power sensitiv 
ity 

Output frequency i 
20,000-ohm SPEED 
in the grid circuit of Vi-a 
oscillators 


The circuit 


output 


developed across the 


controlled by the 
(frequency) control 
Phase-shift 
operate best with just 
enough plate load resistance to 


tain oscillation. In this application a 


main 


higher plate load may be needed for 
ufficient output amplitude. The 
LATOR and AMPLITUDE control hould 


be adjusted carefully for optimum per 


Osclil 


formance 

When the unit is used on 110-115 
volt dx lines, V2 and V3 may 
25C D6-G’s, 25BQ6-GT's, 50CD6-G 
equivalents. When used as a variable 
frequency supply, V2 and V3 may 


any convenient transmitting, audio 





When using the circuit as an 
for operating small 
phono motors from d.c. line 
the motor and an a.c. voltmeté 
the output 


60 cyt le 


inductor and appl) 
Shunt various valuc 
pacitance use paper capa 
motor until the 
indicating resonance. Ad 


voltage. 


across the 
peaks, 
output voltage to the desired va 
the AMPLITUDE and OSCILLATOI 
Adjust the frequency by co 
revolutions of a phono mot 
period of several minutes or 
ing the amount of tape p 
head in a given period of t 
When using the circuit 
frequency upply operating 
cycle lines, you can check 
and waveform with a sco} 
voltage can be adjusted witl 
trols and by varying the | 
on the output tubes. When | 
tubes are used for V2 and \ 
should be 


separate supply or through a 


voltages obtaine 


resistor 


BOOSTED HIGH VOLTAGE 


After 
larger tube or replacing 
nents in the high-voltage o1 
technicians 


converting a TV et for a 
major compo 
deflection 
sometime 


circuits service 


more high voltage for greater 
brightness and focus This 
P 


problem was posed by a reader of the 


need 
sharper 


Corner” in The Ra 
a British radio maga 


; 


“Query 

structor, 
diagram shows the cir 

for boosting the output 

type supply about 4 
added components are show! 

lines in the figure 


power 
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RADIO-ELECTRONIC CIRCUITS (Continued) NO WwW 


The high positive pulses at the p nut 


it ave 
‘ 7 of the horizontal output stage are rec e4 EAR 
tified and added to the voltage avail 
A able from the normal high-voltage 
4 circuit. Between pulses the junction of THIS 


and Cl is at the same potentia 


e Tikes ilter capacitor ¢ When a pulse aj 
Alignment T hoses a 


igh the EAZY to ve = improved high fidelity 


llign9} 
SOUT ws si GOODMANS 


Battery Eliminator e wa LOUDSPEAKERS 


Cc 


in the New 


< 
aD (Etats ‘ 
Bont. : a oe Friction-Loaded 
AXIOM Enclosures 
I: 
te 
at the plate of the 
is rectified by a hig 
lenium rectifier and charges ¢ 
ditional 1,500 to 000 volt Thi 
voltage is applied to the picture tube 
Experimente: may use 
Tarzian 026-175H-1 ol 
high-voltage rectifier and 
high-voltage type re tor fo 


NEW PULSE TRANSFORMER 
Blocking oscillators are frequently 
used as pul e gene itor in timing 


Quickly determines 
AGC troubles 


triggering, switching, gating, calibrat 
ing and other applications. Very often 
the design problem is one of obtaining 
a sufficiently fast rise time. A new type 
of pulse or blocking transformer de 


Thi 

n 

k of the ie 
e 

©OnNeCcting Wasted 


The 
the 


batterie, hie 
Cries 


Align.o Pak posit 


Voltage; 


ides al veloped at the National Bureau 


recomma . 
me Standards has exceptionally fast 


time—from 0 to 90 volts in le tha 


niin "ded by 
Padi \ 

an "g Ty Manufacy 
wan ; Clurers 


02 usec in a conventional circui 


The speed with which the oscillator 


v 


? ule] fe) Term 
* RCA 'T 


Jy 


. PHILCO 7 
ZENITH 2v Variable 


vy 
output voltage pu rises and the 


repetition rate are determined 
* Forget mety Bios Botteries by transfor ~_ - gn Ww hen 
conventional pulse transformer 
laminated cores, the shortest pu 
tainable have a duration (widt 
about 0.1 ypse With the new 


Fix only TWO AGC troubles and 
your Align-O-Pak is poid for 


We iow Plug it in ~ - 


Provides from 


0 te 10 Volts BIAS 
Instantly w 


Completely isoleted DEALER 
from Power Line ial 
ond Case 


former it is possible to obtain 
less than .06 wsec wide with a rise 
of less than .02 use 


Construction of the new tran 


struction 


details ivaila r request 


lod 

Ze Mail this Coupon 
INSTRUCTIONS ————— be 
ROCKBAR CORPORATION Dept. NL-9 


215 East 37th St.. New York 16, N.Y 


FOR ALIGNMENT: Plug Align-O-Pak in ond turn unit 
on. Connect block leed te the Receiver AGC buss ond 
red lead to 8 minus (vevelly chews) Set Align-O-Pak 
knob te voltege recommended by TV monutecturer Please send me 


Complete inf OODMANS 
Hiah fF 


FOR AGC TROUBLE SHOOTING: With Align-O-Pak 
connected os described above, turn control knob slowly 
from Ote 10. normal picture eppeers AGC is defective 


Complete det 


oaded’ Axi« 
ried by Your Jobbe is shown in Fig. 1. The core is mad 
CLftICO SERVICE cementing together two tandard 
mercially available ferrite toroid 
INSTRUMENTS COMPANY plate, grid and output winding 
ADDISON, ILLINOIS sist of 13, 12 and 6 turns, respectiv 


NAME 
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meee ee 
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BONUS! 1 ne 
Your cheice of mie A 
any «IT fnee near ate 


$10 order 
90 giMeuLaveo nasi 
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x $i 
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16 PRECISION Sees 
rors 
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26 Tyee SOCKETS 
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"tT ue hee take oe 


416 CONTROLS 


$1 


10 PANEL LITE AS 
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lew, 88 $1 
70 ream PosTs «4 
sTrirs ‘ ; 


tex, 65 $1 


75 KNOeS / 
) POWER RESISTORS 
a 
meet $1 
POPULAR cG10DES 
" 
iA ‘ 
Inder me $1 
10 TUBULAR ELECTRO 
Lyrics ’ 


LEKTRON SPECIALTIES, 28 
Chelsea 50, Mass 
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* KIT KING’ 
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MOUNTINGS 


KITS 


He MONTH TVUeE8 


PHONO AMPLIFIER 


$1 
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3 $1 
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rors. i 


2000 Pieces 
ware 


$1 
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LMB 


65 sizes and shapes 
for the laboratory 


manufacturer, industrial 


Send for tree catalog 


LMB 


BOX 
CHASSIS 


Flangelocking Precision 
Engineered 


experimenter 
general applications where metal boxes are required 
Stocked by all electronic and geophysical distributors 


1011 Venice Bivd. 
Los Angeles 15, Calif. 


Interlocking 


builder, and 











‘GARAGE DOOR 
REMOTE CONTROL 


Actuator Mechanism $24.50 


Write for 


P. E. HAWKINS CO 


RANGAS CITY 24. MO 
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RADIO-ELECTRONIC CIRCUITS (Continued) 


of No, 24 enameled copper wire. The 
plate and grid windings are wound to 
layer. These small 
make it possible to con 
blo« king 
compact plug-in units as 
photo 


gether in a single 
transformers 
struct complete oscillators as 


shown in the 


Fig. 2 is the 
oscillator. The 
enclosed within 


circuit of the plug-in 
plug-in components are 


dashed lines. Several 


om 


3 5S 
~ 


< 


6AH6, 
both 


without 


65AK5, 
halves in 


different tube’ types 
6AN5 and a 6J6 with 
parallel—-can be used 
ciable change in the 
the output pulse developed by the 
cult, 


appre 
characteristi 


, 
Pulse 


output 


about 90 volts, 
about 100 ohm and 
about 20 watts 


amplitude wa 
impedance 
peak power output was 
Pulse widths of 
be obtained by using fewer transfo 


around .03 psec can 
rmer 
turns However, too great a reduction 
in the number of turns will drop the 
output to an unsatisfactory level. END 


“It’s for big jobs! 
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CARTRIDGES 


First Choice of 
Hi-Fi Equipment 
Makers . 


. 
* 


poser asooesaoseP 


¢ 
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First Choice of 
Sound Servicemen 
for Replacement 


There is a quality Ronette Cartridge that 
will instantly improve the performance of pra 
tically every changer and arm now in use 
Ronette Cartridges, acclaimed by the audio 
experts as the most outstanding development 
in pickup history, deliver full frequency range 
high compliance, negligible intermodulation 
distortion and true tracking with low stylus 
pressure 

Ronette Cartridges are available in high or 
low output, turnover or single needie models 
and come in a variety of mountings and brack 
ets to fit virtually every record changer ir 


From $5.40 to $7.50 net 
Diamond needles available at extra cost 


At All Sound Dealers 


RONETTE 
ACOUSTICAL CORPORATION 


135 Front Street, New York 5.N.Y 


in Canoda 
Audio Tool & Eng. Lid., 


tae eee: + 
HERE’S HOW TO 


GET YOUR START 
IN RADIO ELECTRONICS 


More experts 
got their basic 
training from this 
big book than 
any other 
of its type! 


Toronto 


Ghirardi RADIO 
PHYSICS COURSE is 
the lest k ! t Kil 


because it is so amazing 


RADIO PHYSICS 
COURSE 
by A. A. Ghirordi 
Complete, bas tr 
day! ing for beg 
Starts with Bas sic  Electri it 
j \ y step ti 
fre id Covers 
s that are hasic t 


clear and complete 


got | sont Secon thie 
great book and = they'll 
recommend it to you te- 


pages 


test questions 


cer 10 DAYS FREE!-——- 
m. } . Ly a, " ss r & 


RADIO PHYSICS 
k for 10 4 
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? 
()uestion 


ARE YOU GOING 
TO BUILD A SPEAKER SYSTEM? 


SQUARE WAVES FROM SINES 

Please print a diagram of a minia-_ oscillator between V2 and V3. This 
tuve-tube square-wave clipper for the circuit is used in the EICO model 377 
vide-range oscillator described in the audio generator 
July, 1954, issue. I plan to use the The components that have been added 
square-wave signals and a scope for to the circuit are shown within the 
checking audio equipment.—R. B., dashed lines. Change the input filter 
Lafayette Hill, Pa. sips capacitor from 60 to 100 wf and use this OR, ARE You 

The drawing shows how a direct- point for the B plus line to the clipper | GOING TO BUY IT COMPLETE? 
coupled clipper can be added to the _ tube. 


6AK6 7] 6SN7-GT 0 I2AU7 [—— . | Either way, YOU CAN'T GO WRONG 
+—= | WHEN YOU END UP WITH UNIVERSITY 


It's all a matter f te Some people 
like to assemble ti themselves, or 
(because of t requirements) build 


toward the be: the prefer to have 





the best—a ' e. Either way, 


UNIVERSITY make 


peri GOING TO BUILD 
75-WATT TRANSMITTER P: 

I am a newly licensed Novice ama- _ parallel-tuned circuit to simplify match- 
teur radio operator and would like to ing various types of antennas. The 
construct a simple 10—75-watt CW power supply shown delivers about 600 
transmitter for 80 and 40 meters. Sev- volts at 150 to 200 ma 
eval old-timers have recommended a Although the tube is run beyond inan 
one-tube 6L6 transmitter popular ufacturers’ ratings, its life will be close 
around 1940 but none can supply the to normal if you use care in tuning and 
circuit. They recall that the rig used do not hold the key closed for long peri 
pilot lamps instead of meters to meas ods. (For a period of one year we opet 
ure plate and crystal currents. Can ated this rig with 120-150 watts input 
you print the circuit?—R. P., Brent- without tube failure. Glass type tube 
wood, N.Y. are required in this circuit because 

The transmitter was probably one of | metal ones have a tendency to are in the 
the “QSL” series described by the late base when plate voltage exceeds about 
Fred Sutter, W8QBW, in QST maga 100. Power input to the plate was 200 
zine between early 1938 and April, ma at 600 volts or 100 ma at 1,500 
1041. The diagram shows the circuit volts.) IF YOU'RE GOING TO BUY 
of the QSL-Sixty as modified for use at Since you are a Novice we uggest A COMPLETE SYSTEM 


my pre-war station. I substituted a that you arrange to switch a 250- or 
shunt-fed pi network for the series-fed 300-ma meter in series with the pilot 


6L6-G 
OR EQ 


T OR FOLDED DIPOLE 


got WIRE ANT 


S-T! Learn more with free literature! 
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Taare tite University EK 


22 “mee agi [7 LOUDSPEAKERS, INC.” vesk n4 
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STAN-BURN 
JON -frfe Fy 


CATHODE RAY TUBE SPECIALS 
ONE YEAR GUARANTEE 


Ge STAN-BURN 
(OBP4A $14.95 10nP4 $10.2 
1OF PAA 71 i2LP4 Hi.4 
12K PIA 24 IZ2LP4A 13.4 
IZLP4A 18.7% 120P4 i. 
I2QP4A/BI014 12)? 4 ii 
Dumont 12UP4A i4 
12UP4B8 14CP4 5 
crs is0Rr4 17 
1s0P4/Bi014 KPa 17 
Dumont 160P4 or A 17 
1GAP4A 161P4 oF A 17 
16sDP4A (NLU 16CPior A 17 
16GP4 Aor B 17 
16K P4/IORPSA ! 
OK P4A ! 
Aluminum 
1G1P4A WU 
(OLP4A 
1OWPR4IA 2 16GP4 or 
6GoP48 176P4 
17BP4A 4.4 17CP4A 
29.7% 176P48 
OF PA 
IGF P4A 
1GAPA 
1SAP4A 
20CP4 
21EP4 
ZIAP4 
ZAAPAA 24AP4 


Prices Subject to Change Without Notice 








AuTHORIZED opprerpuvens for eneral Blectric 
Tung be Hallicrafters De Wald 
wd General Motors 


PORTABLE RADIOS 
JEWEL Battery only 
c , same 


Batteries 


CABANA 2 way portabie 
Batte 





S tube 





JEWEL & tube Super Het-—Red. ivory 
and Ebony 
with Clock 6 tube AC-OC 

$15 95 We 





RECORD PLAYERS 
i player 








with VM changer 





NEW PENTRON TAPE RECORDERS 56 Mode 
Mode awn 
Mode 1 90 
Mode! HF4 0 

(Ova Cost & Catalogs sen 





$20 WORTH of clectronic parts 4 
of: porcelain sockets. coils, speaker 
store, condensers, etc. ONLY $1 98 





TURNER AU phone cartridge Universal 
$1.50 « 


replacemen 


$1.49 © 





VM CHANGER with , ’ v cartriage 
BRAND NEW H.-F ' artor $2) 





RCS4 Collaro with Ronette flip-over cartridge $32 
oe » #PXOSO 





and transmitting types 
ipment at lowest 


ments for promep 
€ 
RADIO ond 


STAN-BURN wi2i2ciies co 


558 CONEY ISLAND AVE. © BKLYN 18 WY 








SERVICE COLOR TV 


DeVAR ELECTRONICS co 


1708 Genta Crus © Park 











ONE Generator covers 150 kc 
WORLD’S BEST GENERATOR BUY! 


435 mc! 


* 6 fundamental bands; 150-400 kc, 400-1200 ke, 1.2-3.5 
me, 3.5-11 me, 11-37 me, 37-145 me, 1 hermonic bend 

} 111-495 me. Covers AM, FM, TV, & Amateur freqs 
1* 1.5% frequency accuracy; 6:1 vernier tuning knob a 
| excellent spread at most important alignment frequencies ' 

* Etched tuning dial, plexiglass windows, edge-lit hairlines 

* Variable depth of int. mod, 0-50% by 400 cps Colpitts osc.’ 
| * Variable gain ext, mod. ampl.; only 3.0 v for 30% mod! 
| * Colpitts RF oscillator plate-modulated by cathode follower.| 
+ * Turret-mounted, slug-tuned coils | 
1 * Fine & Coarse (3-stop) RF attenvotors; $0-chm output 2] 
} * RF output 100,000 uv; AF output to 10 v 


In stock at local ports distributors coast fo coast 


Write for free Cataleg CG-1! 


Prices 5% higher 


on West Coast 


bee 





/ 
| 84 Withers Street + Brooklyn 11, N.Y. 


144 


. 
130 
NEW YORK CiTY 13, N.Y 


\ rs 


TELEPHONE ENGINEERING CO 


Dept fics 


POCKET 
UTILITY 


, PROBE 


-200 


P Se Filaments 


@ Parallel Filaments 


@ Electronic 
Components 


oS a 


Complete 
with Instructions 





TUBE TESTER 
CONTINUITY TESTER 


Rapid positive tests for SERIES and 
filaments in all types of TELEVISION 
RADIOS and PORTABLES. Tests al! types of tubes, 
OCTAL, LOCTAL, 7 PIN MINIATURES, 9 PIN MIN 
1ATURES and CATHODE RAY TUBES Continuity 
fests can also be made on all types of electronic 
components, appliances, electrical and autemotive 
equipment Uniike most series filament and con 
tinwity testers, the PR.200 Pocket Probe is desijned 
to easily fit the serviceman's pocket and tool box 
The PR-200 probe is entirely shock proofed and 
viilizes any 110V AC.DC line 


SALES CO. of N.Y. 


PARALLEL 
A.C.-D.C 


LAFAYETTE STREET 





SIMPSON, PA 


QUESTION BOX 
plate 


keep an accurate log of 
After adjusting the tran 
can short out the 


lamp in the eircult 


mete! 
erves as a fuse in case 
plate-current lamp light 
liance when the tube is draw 
200 ma, The lamp in the 
cuit hould not be permitted 
above a dull yellow when the 
held down long enough for it 
its maximum brilliance 

The tank coil is a 40-mete1 
plug-in type tuned by Cl. ¢ 
loading control used with a 
Bend the corner of 
plate so the capacitor short 
fully meshed. Short this 
meshing its plates when 
tenna with two-wire or coaxial! 
load the rig a 
insert a 325-; f 


antenna. 


you cannot 
you want, 
variable 
ungrounded side of the link 
capacitance and the number 
the link for the desired load 

It is difficult to eliminate 
chirps in one-tube transmitte 


capacitor in seri 


can minimize it by careful tur 
ising a good active crystal in the 
grid circuit 


6-VOLT SCOPE SUPPLY 
] want to ¢ 
tery powered scopes and T\ 


rperiment with 


Can you prepare a circuit i 
mental supply that 


hatte 


power 
from a 6-volt storage 
versa approximately S80 
or more, 1,000 volta d.c. at 
for the C-R tube and 6. 
ers in the power suppl / 
Brooklyn, N.Y. 

The combination of 
supplie 


your needs The low-vol 


; 


voltage shown 


uses a conventional vibrat 


tor type power transforme ( 
those used in auto radio r} 


should be 


70 ma or so for capacit 


forme! rated at f 


f 


we 
) 


RAGE BATT 


RADIO-ELECTR 





QUESTION BOX (Continued) 


= > - 
to 900 volts for choke input filters. If j BA >. NEW 1956 


the current exceeds 70 ma, use two . * 

6X4’s in parallel. RFC1, RFC2 and \ oe ey We Vhele 
RFC3 are 10-amp A chokes. The vi- 
brator is a Mallory 859 or equivalent. 


The value of the buffer capacitor across i " NOxe ; VYESS/R-/TS THE 


the secondary should be determined ex- 


perimentally. KING-SIZE ¢ TAL 
The high-voltage supply uses a uni- Z i 
versal photoflash power transformer 7% y " “ 
(T2) and a 4-volt inate (Thordar- 164 KING SIZED (84 x10) AAGES 
son T-22R43 and Radiart 5436 or | 3 OFFERS MORE ITEMS PER PAGE--IT'sS 
equivalents, respectively). The high- | g EASIER TO USE...JT'S EASIER FOR 
voltage rectifier is a CK1013. If you YOU TO ORDER 
require a negative potential for the 
C-R tube, reverse the connections to 
plate and cathode of the rectifier. The 
10-megohm resistor should be connected 
between plate and starter electrode in 





either case. 
T2 has a 117-volt, 60-cycle primary 
as well as a 4-volt vibrator winding so 
a battery-charging circuit has been 
provided. The rectifier should have a 
rating of at least 14 volts a.c. input 
and deliver 4 amperes or more. The 
l-ohm 25-watt resistor should be ad 
justed for 4 volts between ground and 
the center tap on the vibrator winding 
when the unit is delivering power to 
the load. The power supply impedance 
should. be high enough to limit peak . 
steady-stat« — surge cathode = \ HERE FORTHE 
rents to 50 and 150 ma, respectively —“ 
If you are not sure of the impedance 10)" ’ VERY FIRST 
= TIME 
arson 


insert a 10,000-ohm 1-watt resistor 
at X. 

Shield the power supply well to avoid 
hash and other interference caused by 


the vibrators. This point is extremely i tS f INCLUDES 

important since these spurious signals v 

will often upsct saddiel sweep opera \ 4 \ 2 21 BIG PAGES 

tion in the scope. Thus, shielding should | OF BARGAINS 

include all vibrator wiring. seers, 10S. NOT FOUND 'N 

g ae. ANY OTHER 
CATALOG 


V.H.F. BOOSTER 
I have a Gonset model 3009 (30-40- 
me) tuner and would like to have PLEBEE co. 
BURSTEIN-APPRD TT  sount 
niin §=BURSTEIN-APPLEBEE CO. Dept. 5, 


The cascode preamplifier is shown. | 1012-14 McGee St., Kansas City 6, Mo 
| C Send Free B-A Cata 


Coils L1 and LS each consist of 10 | 
turns of No. 20 enameled wire close- RUSH COUPON I 
wound on CTC (Cambridge Thermioni pene 
Corp.) type LS-3 (or equivalent) FOR THIS BIG a 
forms. The antenna and output coils ADORE 
are hookup wire wound over the ground | CATALOG Now! i cry 

| 


diagram of a 6BQ7 cascode booster for 
it -R. fe Neu Britain, Conn 


Aan QEQQRINee Qa 


tal 


68Q7 | 


Hp. ~ EASY TO LEARN CODE ELectronics S27 


J easy to learn or i ENGINEERING EGREE == - 


Pty yg ye | in 27 MonTHS “ ™~ 


| ys 
ends of L1 and L3, respectively. Ad- | Always ready 9 QkM 


ist the number of turns and spacing 
ENDORSED BY THOUSANDS! 


for best results. About 4 or 5 turns ‘ 

hould be right | literally "takes the place of an oper INDIANA TECHNICAL COLLEGE 
The neutralizing coil (L2) is ap- earn and master code without fur 1711 E. Washington Bivd., Fort Wayne 2, Ind 

proximately 15 turns of No. 22 enam ‘with the. Tats System. , ' ' 

eled wire wound on a %-inch form and 

paced for lowest noise. This coil can 


be omitted with a slight increase in | INSTRUCTOGRAPH COMPANY Mme 
Ad 


noise level END 4701 Sheridan Ad., Dept. RC, Chicago 40, 11. 


Instructograph System Please free 
ental and purchase piens DEGREE N MONT . 
Elect nut 1 


ENGINEERING 
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[RADIO 
$ SERVICE LIBRARY 


oer HERE 1S LATE INFORMATION IN A 
HANDY FORM FOR TELEVISION AND RADIO 
REPAIRMEN, SERVICEMEN AND STUDENTS 

AUDELS T.V. RADIO 
SERVICE LIBKARY— 
Hig y ‘ 0 
ue ra A 


ASK TO Séé iT! 
it WiLL PAY TO KNOW— 
The ‘ 


6 ay, 
2 a2y Get this Information 


for Yourself. 
7 DAY TEST—PAY ONLY $1 A Month 


pe essere MAIL ORDER =---------— 


AUDEL Publishers, 49 W.23 St.,N.Y.10,N.Y. 

Mant AUD V. RADIO SERVICE iimearny 2 Volumes 6 
ayes "Tes trial, 1 O. Ht will remit $1 in 7 ays and 
vthty unt! $6 is paid. Otherwise I will return them 


Employed by 


ATLAS Cobra-Jectors 


* wide angle dispersion 
* indestructible fiber-glass 


* all-weather construction 


Net $24.00 


“4 


paging 


tive tolk Dock 


Weatherproof 
universal line 
transformer, Cj-14 


$5.10 Net Net $16.80 


Re 


SPECIFICATIONS C)-30 ci.14 
input pwr (cont) 1S w Sw 

input imp 4or 8a 4.8 or 454A 
Response (cps) 250-9,000 400-10,000 
Dispersion 120° « 60 120° « 60 
Bell Size 14° «6 9! x 51 
Over-all length 14” 


Amatine 
Cobra. Jecto 


f packages 


tough” jobs 


WRITE FOR COMPLETE CATALOG 


ATLAS SOUND CORP. 


HERSHEL SPECIALS 


ySTERY PACKAGE 
od —_ g of ELECTRONIC PARTS 


4 worth $40 00 


Technotes} 
\\ 


?, Ovr 95 


4 f° *39>. es, 


HI GAIn D 
YNA 
MIKE KIT MIC 


ary Yees ure.» 
cemamicOns cn 








SYLVANIA MODE L 


ver 


336 
everal mor 

in Maintaining pi 

incn et There 

drive line and the pi 

in the center The 

zontal o itput tule 

twice without 
Finally the 
narrow and darth 
when the brightne 


up 


correctil 


pl ture 





Component 
tor and output « 
One capacitor wa 
tive but replacing 
the situation. It v 
replace the flybacl 
tainable only from 
Wa installed and 


normally Jacob Dub 


ut 
er oes 
75 wert 

per 3000 OND 


black line abou l inch output, 6 co 
‘ : 00 OM, 


HORIZONTAL 

A 21-inch 
with a 
wide horizontally 
The et 
the low 
black 
width, and a peculiar odot 
At first 
the trouble wa 


BLACK BAND 


Motorola came ecentl 
ingle 
acro scree! 
used selenium 
voltage power 


band caused no lo 


examination it appear 
radiation from 
lamp. Furthe 


trouble to be the 


candescent 
howed the 
rectifiers 


black band 


Replacement removed 
Joe ph ( Pi michte 


PHILCO 41-623 
phonograph amplifier, 
half of a XXD, there i 
ection filter 12 
The 6-af 
circuit and the 


In the 


us¢ one 
110 VAC 


capacitor (f 
section 18 used in the 
LO-uf 

Leakage 
two sections caus distortior 


When this occurs, in 


filter capacitor G 


5249 GRAND RIVER 
ectior Oetrert & Michiqes 
, HEL oc C0. a 


cathode circuit betwee! 


ve lume 
eparat« 


glado 
SILVERTONE 


When thi 


In noisy and intermitte 


101-800 


battery-opers 


inoperative, check 
leads to the oscillato 
this, remove the 
from the 


MUCKERT ELECTRONICS..80x 7400 4.w 
tuning 
remove the fine wit 


check for 


To repair a poor 


wax and 
onne eme! Send for REGISTERED PATENT 
mat tianes paneiiintianis PATENT INFORMATION ATTORNEY 
Boot and 
INVENTORS RECORD 


without obligation 


GUSTAVE MILLER Perens ae 


5. Navy f 
PATENT LAWYER 


mall 
» the inside 

and carefully clear 

lead Then re 


H j >} | RE 118 WARNER BUILDING 
ome joint irtey : : WASHINGTON 4, D 


trips of 


ASSOCIATE Ex 


point oO 
U.S.PAT 


RADIO-ELEC 








get to know the 
Gernsback Library 


A complete, accurate, easy-to- 
read series of low-cost books 
on practical electronics. 


TRANSISTORS 


Transistors — Theory 
and Practice—No. 51 
$2.00 
Rufus P Turner ex 
plains transistors for 
the practical man Ap 
plications in well 
known circuits. In 
cludes a guide to con 
mercial transistor 


SERVICING 
T'V Repair Tech- Television Tech- 
niques—No. 50. notes—No. 46. 
$1.50 $1.50 
Save hours of serv Gives the cause 
ng time. Learn symptoms and 
to solve tough cures of over 600 
‘rvicing problems tough trouble 
from the experi- which pop up fre 
ce of top tech quently in cores 
ians of sets 


TEST INSTRUMENTS 


Sweep and Marker 
Generators for Tele- 
vision and Radio— 
No, 55. 2.50 
Hard cover ed. $4.00 
Bob Middleton tells 
how and why these 
nportant ervicing 
devices work 
Probes—No. 54. $2.50 
Hard cover ed. $4.00 
How to use probes to 
get the most out of 
test instruments. Con 
truction details in- 
clude transistorized 
odel 


Oscilloscope— 
No. 52. $2.25 Radio & TV Test In- 
Hard cover ed. $4.00 struments—No. 


hows you how to 
get the most out of Construction details 
your scope. Gives tips on essential test in- 
and new uses struments 


HI-Fil, R/C, MISCELLANEOUS 


High-Fidelity—Design, Construction, 
Measurements—No. 48 j 
High-Fidelity Techniques—No. 42 $1.00 
Radio-Control Handbook—No. 53 $2.25 
Model Control By Radio—No. 43 $/.00 
Basic Radio Course—No. 44 (hard cover) 


Radio Tube Fundamentals—No. 45 $!.00 
Radio & TV Hints—No. 47 

Public-Address Guide—No oo . 
Practical Disc Recording—No. 39. .75c 





See your distributor —or mail this coupon 


GERNSBACK PUBLICATIONS, INC. Dept. 115 

25 West Broadway 

New York 7, N.Y. 

Enclosed is my remittance of $ 

Please send me the following books postpaid 
319 4! 42 (14 44 45 4 
47 48 4° 6) 50 } $i §2 53 
4 5S 

Hard cover editions $4.00 ea., by mail only. 
52H SAH ] 55H 


Name 
(Please print clearly) 
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JOIN THE NEL-KAYE 
RECORD CLUB and get — 


ICE 0 
OF Te DISCOUNT 


as 


a 
ANY 10° o: 12° t?. 


RECORD YOU CHOOSE! 


plus 





The fact 


membership fee of only 


as many L.P. reco 


RCA, DECCA, COLUMBIA, CAPITOL MERCURY 


and you receive 38% off the 


There are r e* ns a the number F 

of record 3 mu inch order as example 

many orf as few as you wish. All records ANY | 

are guaranteed brand w and in perfect ANY | 

conditic ANY FXTENDI 

Orders are ed promptly. $10 completely 

covers i” yearly membership and als Join Nel-Kaye today— 
entities you to one 10” « 
of your choice FREE! x 
Catalogue without charge of its kind in America! 


the only record club 
Membership N 
Limited to 
Mail Order 
Buyers Only! 





LEARN T 


the practical way-- 


BUILD .%eu 
TRANSVision 


Learn By Mail or In Residence 


*THIS MODEST INVESTMENT 
gets you started on a most fas 
cinating project — assem! 6 etsy ry) 
the new “E” type Tran Started * 
eo Kit in easy stages. For $15 ? Grantham Training Is Best 


yu get PACKAGE #1 (standard PROFIT 3 WAYS: 
hirst package for all new “E” 


kits). This package gives you {\)Learn TV 
the BASIC CHASSIS and require 


first-stage TV COMPONENTS (2) Save up to 50% 


with complete instruct 


When ready, you order the (3) Prepore for COLOR TV 


next stage (pkg #2), etc 


Shows 8 Great TV Kits: 


EXCLUSIVE: Only Transvis on TV Kits 
I FREE ina a 
cat proc TRANSVision 


NEW ROCHELLE, WN. Y. 
-— =e MAIL THIS COUPON TODAY «= = Wi ite or Phone for Free Booklet 
* TRANSVISION, INC, NEW ROCHELLE, M. ¥. Dept. ma-aa Write te: 


C) I'm enclosing $ —__—. deposit. Send standord kin Dept. 101-Rx 


PACKAGE £1, with all Instruction Material. Belonce C.0.0. » 
() Send FREE copy of your new TV Kit Catalog i Se a, en oe we 
School of Electronics 


737 .\ithS: NW. OR 5910 Sunset Bivd 
ee oe Hollywood 26, Calif 





Name —— — - 
Address 


City Stote _ 
saan ae — -— ee ee ee = oF 
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WELLER POWER SANDER 


and polisher with power and performance 
that exceeds any sander in its price class. 
More than twice the sanding area of com- 
parable tools—25 square inches 

—finishes jobs faster 


Straight-line action sands 
with the grain, giving 
satin-smooth finishes with 
no bucking. Goes all the 
way into corners and 
underlow places. Prac- 
tically impossible 

to stall. 


tk 


ATTENTION! 


SCHOOLS, HOBBYISTS, 
RADIO TECHNICIANS! 


CATHODE RAY 
SCOPE TUBE 


SAPI, made by famous tube 
maker ~- Jen type! Electro- 
static focus and deflection 
Medium 7 pin base Indivi- 
\, dually cartoned. Packed 


/ ~— ) bor export 
a a Regular net $15.75. 


_ Lots of 4 

74 individ. packed 

; 4& to « carton 
SINGLE 99 EA. 


Send for FREE catalo 
RE-\| with over 40) 
tube types at savings! 


N. J 





WELLER TOOLS 
ARE TOPS FOR 
CHRISTMAS 


To give or receive, here are two practical 
gifts that will bring year-'round pleasure 
fo any serviceman, homecrafter, hobbyist, 
experimenter or hi-fi fan. 


COMPLETE SOLDERING SET 


includes everything you need — Weller Sold- 
ering Gun, over 100 watts; famous Kester 
Solder; Wire Brush for cleaning connec- 
tions; and Soldering Aid for twisting 

wire and opening old joints... 

all in a sturdy cardboard case. 














for faultless playback 
of pre-recorded tape! 


PROVIDING 
FULL FIDELITY 
PERFORMANCE - 

40-14,000 

CPS at 7.5” 


@® Meets broadcast require: 
minimum distortion, flutt 

@ The Viking innovation 
capstan eliminates vibration 
ter—tape speed is consta 

@ The basic monaural unit pict 
be easily converted to full fidelit 
naural playback or erase-r i 
back, ideal for tape duplicating 

@ Check Viking’s coordinated 
NARTB standard pre-amps, era 


oscillators, record/playback amy} 
“ Sold thru dealers; write for informat 
VIKING OF MINNEAPOLIS 


Dept. RE-!! 
3520 E. 43rd St., Minneapc 











RADIO-ELECTRONICS is paying good 
rates on acceptance for original and 
unusual articles on audio, television, 
FM and AM servicing, as well as articles 
on industrial electronic equipment and 


application. Send for a copy of our 
Authors’ Guide. Address: 


THE EDITOR 
RADIO-ELECTRONICS 


25 West Broadway, New York 7, N. Y. 











Am rica’s 


Finest 
if Line.. 
qs 
Jo A 


7 


Screw Drivers Nut Drivers 


le ‘e 
Ff 


Pliers Wood Chisels 


Professional Quality... 
Unconditionally Guaranteed 


No matter what VACO ¢ i 
buy, you always get the b« 
design, materials and » 
Get the finest get ' 


Nothing else like it 
New 4 colors. Heavily 


VACO with photos, chart 
Catalog You ll want a 


your letterhead t 


VACO PRODUCTS COMPANY 217& One 


in Conade: Vaco-Lynn Products 








TECHNOTES (Continued) 
1954 CHEVVY AUTO RADIO 


\ rasping output in these sets can 
ially be traced to a _ loos output 
transformer mounting. The odd way in 
which these transformers are mounted 
ermits the car motion to break the 
transformer loose, causing an _ inte! 
ittent ground. This trouble can be 
corrected by connecting a_ piece - of 
flexible braid from transformer frame 
to the chassis and don’t spare the 
solder!—D,. R. Cross 


STROMBERG-CARLSON TC-19 
The horizontal oscillator in this re- 


ceiver contains a .0l-sf capacitor 
(C253) connected from pin 2 of the 


, 
6AL5 horizontal phase detector to | 


ground, This unit should be changed 
to .022 wf to correct for frequency 
changes which cannot be cor rected with 
the horizontal hold control.—Milo Ban- 


niste) 


CROSLEY SUPER-V 431-1 
This set uses the new single-string 
heater series, with 480 volts on the 
damper cathode. Three successive 
12AX4-A’s arced over from cathode to 
the 90-volt heater. Crosley’s Service 
Department recommended lowering the 
screen voltage of the 12CU6 or install- 
ing a trimmer in the grid circuit of 
the horizontal output tube to vary the 
drive. However, either method affects 
the width and brightness. One solution 
is to remove the 12AX4-A from the 
heater string and replace the 45-ohm 
dropping resistor with a 65-ohm unit, 
Then use a 6AX4 damper heated with 
a filament transformer with 5,000-volt 
insulation (Merit P3074 or equivalent) 
James M Hartle uv 


VERTICAL NOISE PULSES 

An Admiral chassis 21B1 came into 
the shop with a complaint of vertical 
noise pulses in the picture and noise 
in the sound. I carefully checked the 
yertical circuits, but to no avail. There 
was, however, a large spike voltage 
on the grid of the 6S4 vertical output 
tube that was apparently causing the 
trouble. This narrowed the defect to 
the vertical oscillator circuit, but a 
check of the components revealed that 
everything was normal. I then replaced 
the vertical peaking resistor with a pot 
and put a scope on the grid of the 684 
Varying the pot, I found that, when 
160 ohms was in the circuit, the noise 
in the sound and the picture ceased 
The pot was then replaced with a fixed 
resistor Ray W. Kelley 


RCA 6T7I1 

On this and similar RCA chassis the 
filament leads to the 6W4 damper run 
along the rear of the chassis. Insulation 
breakdown between these leads and 
chassis is a common occurrence. How 
ever, in some cases the arcing cannot 
be heard and the only effect is com 
plete loss of horizontal syne with the 
horizontal hold having virtually no 
effect. If leads are not badly burned, 
they can be taped and dressed awa 


from chassi W. Hitchcock END 
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FOR EVERY AREA! 


SUPER TRAPPER 
A dependable fringe and extreme-fringe 
antenna for reception of channels 2 through 13. 


Cat. No. 1890—Single Bay Super Trapper 
Cat. Ne. 1892—Stacking Line peaked for high-band 
Cat. Ne. 1883—Stacking Line peaked for low-band 





TRAPPER 

No. 1 choice of the trade for medium 

to fringe area reception of channels 2 through 13. 
Cat. No. 1860-—Single Bay Trapper 

Cat. Ne. 1862—Stacking Line peaked for high-band 
Cat. We. 1883—Stacking Line peaked for low-band 


/ TRAPPER ROYAL 


A new Taco Trapper design providing 
greater gain on channels 2 through 6 and 
high-band channels 8 through 13. Another 

Taco area-tailored antenna, designed to 
provide better reception in every locality. 

Cat. No. 2885—Single Bey Trapper Royal 

Cat. Me. 2887—Stacking Line peaked for high-band 
Cat, No. 2888—Stacking Line peaked for low-band 
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By OMPLETE DETAILS ON THE oa ea | 
PER BEST SUITED TO YOUR 





HERE’S EVERYTHING 
YOU NEED TO 
KNOW ABOUT 


SUILLOSCUPES! 


Service Any Radio-TV ever built 
EASIER-BETTER-FASTER 
ae Just Out! 


NEW, ENLARGED 
2ND EDITION 


This new book con 
tains the latest data 
on oscilloscopes 
the handiest 
versatile 
strument of al 
More thar 
TRA picture 


10 EX 
sand 50 
additional pages in 
this new edition in 
clude newes 
tails on 
scopes in « 
ndustrial electron 
cs even 


atomicenergy work 


PRACTICE 10 DAYS FREE! 


FROST-PROOF TV MAST 
The 


or antenna 


next time you erect a TV mast 
poles in a 


borrow a trick from the building 


concrete base, 


trades 
and you won't have to about 
heaving due to frost. Cast the « 


in the 


worry 
oncrete 
form of a truncated cone or py 
amid as shown at a and bh, rv 
in the drawing. (A 
pyramid is one with the pointed end « 
off square.) Now, frost action tend 


pectively, 
i 
i 


truncate one or 





down and 


often the 


force the base straight 


up or to one side as i 


when the concrete base ha 
ides 
The pyramidal form can be 
wood or any 
cast in the 


be ply wood about lk. inch 


convenient mate! 


ground, the 


er material leave 
heet 


form 


void i 


Tin or othe metal 
for the 
(The cone 


tube 


conical 
from a 
make a good fo 


concrete base for a tu 


) 


inche in diameter 


RE: CODING CABLED LEADS 
item | 


Mi Chang’ 
Leads” in the March 
interesting but I believe 


“(Coding ( bled 


be simpler and more ex} 


it to identify speaker 


leads in school and indust 
installation 

Place 
as many 
leads to identify. Clip a re 


pair of 


an alligator clip « 
resistors as there 


leads and then mea 


sistance at the far end Tag 
as they are measured and 
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with an ohmmeter 
an electronic multimeter 
easily 
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ACRO PRODUCTS CO. 


369 Shurs Lane Philadelphia 28, Pa 
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YOUR 
OWN. 
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33's, 45 or 78 rpm 
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WITH THE 


REK-O-KUT 


Challer CHYC l 


ee 
ON ANY PHONO SYSTEM 


REK-O-KUT Company Dept. DL-!3 


38-01 Queens Boulevard 
Long Island City 1, N. Y. 


Send me complete details about the 
Challenger professional type, portable 
Recorder and Playback Phonograph. Also 
include literature covering: 
[] Rondine 12-inch Turntables 

Portable Phonograph Units 
Name 
Address 


City lone 


My Deoler is 


NOVEMBER 1955 





TRY THIS ONE (Continued) 
PROTECTING SCHEMATICS 
Service technicians, engineers 

perimenters often 


and ex 
maintain a vast num 
ber of schematic many of them hand 
made. To preserve them, spray 
sheet with Acrylic or 
lacquer. This prevents 
ments as fingerprints, 
ing. G. Samkofsky 


each 
similar cleat 
such disfigure 


smears and ag 


TUBE-TESTER MODIFICATION 

Desiring a reliable tester for detect 
ing intermittent heaters and filaments 
in tubes, I devised a simple circuit 
modification for the Heathkit TC-1 and 
similar free-point type tube testers. The 
neon-lamp type continuity tester fre 
quently recommended is 
this application because it does not per 
mit the tube so the 
mittent can develop 

This modification (see diagram) uses 
a minimum of parts and is simple to 
install and use. The only parts required 
are the s.p.s.t. normally closed momen- 


to heat up inter 


A simple modification tests intermittent 
tube heaters and filaments. 

tary toggle switch and a type 43 

lamp and socket. These component 

enclosed in dashed lines. The rest of the 

tube tester operates normally 

To check for intermittent 
and filament particularly in 
tubes—let the tube 
tester and then open the switch while 
watching the indicator lamp. It light 
steadily when the tube is good and 
flashes on and off when it i 
tent. 

I installed the indicator lamp in the 
pare-socket blank and the toywle 
witch on the right-hand end of the 
switch bank A type 43 


heate1 
metal 


warm up in the 


intermiut 


elector pilot 


lamp is recommended as an indicator 


because it carr the current drawn 
by most tubes wit} ow voltage drop 


L M. Dille u 


HANDY 


I’ve serviced several TY 


CHEATER CORD 


et that 
were mounted in a! kcase or installed 
in a wall. It’s always a pr 


a convenient place plug in a stand 


oblem to find 


ird cheater cord 
I solved this problem 
a.c. plug on a standard 


by replac ing the 
cheater cord 
with a male interlock plug. I then use 
this cord to conne 


of the 


plug 


between the back 
set being se ed and its cha 


Bill Kane 


worthless in | 


For the first time... 


eer 


Mode! 1012 


Amplifier/Preamp 


a. a can own 
Hi-Fi with 


— 


EXPENSIVE BUILT-INS 
UNNECESSARY 


Here is an entirely new 

in high fidelity enjoyment 

ed by Newcomb, the origi 

of the “eompact”’ design. 
fier/preamp units and AM-F 
tuners in beautiful new satin — 
gold finish, so smal! they fit your 
convenient chairside table topy 
Makes expensive built-ins une ~ 
necessary. No technical knowl ~ 
edge necessary to connect. Per- 
formance to please the most 
ardent hi-fi fan. Combination 
amplifier/preamp units available 
in 10, 12, or 20 watt output, with 
all the exclusive recognized New- 
comb features. Not only technis 
cally superb but audibly hetter. 


Economical high-efficiency AM- 
FM tiner, or deluxe model with 
many advanced features available 
in matching design. 


THE YEAR’S GREATEST 
HI-Fl SENSATION 


NEWCOMB 


THE SOUND OF QUALITY SINCE 1937 


SEE YOUR NEAREST 
DEALER OR WRITE 
FOR DETAILS NOW! 


La 





NEWCOMEB, Dept. RE-11 
6824 Lexington Ave., Hollywood 38, Calif 


end new 

for Everybody."’ 

New mb dealer 
he Newcomb 





WANT POWER 6 VERSATILITY? 


FOLLOW THE 
LEADER... 


ON ergy: 
+ HH 


6V & i2V BATTERY 
ELIMINATOR & CHARGER * 1050 


© operates 6V and 12V auto radios for serv 
icing and sales demonstration 
charges 6V and 12V storage and Edison 
Batteries 
operates mobile and 
transmitters, boat lights 
projection and other equipment 
SPECIFICATIONS 
0.8V (up to 20 Amp.) 
0-16V (up to 10 Amp.) 
transformer for continu 
adjustment 


receivers, 
trains, 


marine 
electric 


e 6.Volt range 

© 12-Volt range 

® variactype 
ously variable 

* reads volts and amperes at same time 
on 2 separate meters 

© Transformer primary 
fully protected 


voltage 


and secondary 


In stock at local jobbers throughout the 
world. Write tor tree Catalog CB./1, 


Prices 3% higher on Weert Conus 


84 Withers Street 
Brooklyn 11, N. Y. 


Need a Tube Tester? 


FOLLOW THE 
LEADER... 


al E/ CO 
¥v¥y »Y 


TUBE TESTER *625 
KIT $34.95 Wired $49.95 


© 1955 


More Servicernen buy EICO TUBE TESTERS 

in KIT and wired form —than any others 
sold through distributors. Why? Because 
EICO gives you the MOST value at LOW- 
EST cost 
¢ Test all conventional & TV tubes and pilot 
lights 


* 10 individual lever-type element switches 


* Illuminated anti-backlash r 
date by EICO’s Engineering Dept 


04% 


ylichart kept up-t 


meter, 3-color ‘‘Good-Bad ale 


¢ Line-adjust control. Blank socket for new tubes 


Protective overload bulb 


In stock at your local jobber. Write for free 


Catalog CY-14 Prices 5%, higher on We 


INC 
N.Y 


aaa INSTRUMENT CO 


64 Withers St 


TRONI( 





SUPER 
POWERFUL 





Mobb 


ROCKET DIRECTRONIC 
MOTORLESS TV ANTENNA 
360 “ELECTRONICALLY 
SWITCHED BEAM 


Super UHF RECEPTION 
HI-GAIN 





NEW LOW PRICE! 


RADIART TELEROTOR 





moog. TRa , a 





PALL CATALOG AVAILABLE 





reet © Brooklyn 11 
Greatest 


2 BAY 16 ELEMENT 
/. | CONICAL ARRAY 


| $4.99 


€acH iN s Lots 


LoTs oF 3 $5 30 Ea 


- 
fl 
we 





FAMOUS ROCKET 
ZOOM-UP TOWERS 


e@ Sturdy © Meliabi . 


$13.95 
24.95 


$ 8.75 
17.95 


t 10° disco 


30° 
50° 








$4.95 

149 

69 

' 68 





UHF CORNER REFLECTOR 
ONLY $99 EACH IN 


LOTS OF 6 
SINGLE LOTS $3.50 EACH 





OF CLEVELAND 


THE HOUSE OF TV VALUES 
-11, 
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Gerald C. Rich 

ippointed 

Russell ‘ tive and district sales manager for < ger of the 

Gawne joined G-( Channel Master 7 * inia Micro 
Electronics Manu 


facturing Co., a ; Robert W 


new division of ber joined Ameri : ' \ Calif 


General Cement can Phenolic Corp., is formerly 
Manufactur ~ 0., Chicago, a head Gerald Rich ! “ of tech 
Roe kfor« i, d 4 of the newly o1 I liaison at the 
15-year ve pe in in ganized Communi i. on - . located 
Russell Gawne ty TV Division. He ' ore 

dustry, he was for- was formerly na Philip \ 

erly sales manager of Crescent In- tional service man “ do noy 
dustries Home Instrument Division and ager of Stewart é ; 

‘sistant to the vice president of Warner. In his Robt. Felber 
Webster Chicago. G-C Electronics i position Felber will devote his full 
merchandising packaged replacement efforts to sale 
Stackpole carbon resistors. 


the electronics in 


new 


engineering of Amphenol 
cables, connectors, related components, 


Aribert Bombe Michael P. Fuma- 
joined the staff of 4 rola joined JFD 
Finney Co., Cleve Manufacturing Co., 
“~ - land, as a special Brooklyn, N. Y., a 
- sales representa- ; publicity director 
tive. He will make ; He has had wide Obituary 
his headquarters experience in in Fielding Simmons, J: nt manager 


* i 1 rlenview, Ill. du trial and con 0 ! S ‘ | | t 
it ( I 1 ’ } I operation 
PD Bombe had been : . i 


. umer public rela it Nasht H ecently after a 
Aribert Bombe special representa M. P. Fumarola _ tions in other fields, 


A. Portnoy 


$2» 
. 


Yes, you get this big, brand new book, 

Radio-Television Picture Patterns and 

grams Explained”, absolutely FREE! Just off 

the press! Gives complete 11x22” Schematic Dia- 

grams on leading models Radio and Television 

Sets. Easy-to-read, large 8'4x11” pages, with full instructions 
on how to read and use the diagrams. A “must” in every 
Radio and Television service-man’s repair kit. You get this 
valuable book as a FREE Gift for asking to see Coyne’s great 
new 6-book set, “Applied Practical Radio-Television”! 


At Last! Money-Making "Know-How" 
on Transistors, Color TV and Servicing SEND NO MONEY! 


Coyne’s great new 6-volume set give you all the answers to on 7 days free trial. We'll 
servicing problems—quickly! For basic “know-how” that is easy & Diagram If you keey 

to understand, you'll find everything you want in volumes 1 to month until $22.50 plus p 

5 which contain over 5000 practical facts and data, They cover you can ret irn the librar i 
every step from prin - eae s to installing, servicing, trouble-shoot ing. YOU BE THE JUDGE 
ing and aligning all ty of radio and TV sets. So up-to-date Patterns ia youre FREE to 
it includes COLOR TV and UHF, adapters, converters. A/ 


covers latest data on TRANSISTORS 4 F 17.Va 6 

Extra! 900-Paq T Cy pedia Included [ REE B = us 7 . 
And then, on speedy on the 0 y get voiume 6—the COYNE ELECTRIC yu bao y 

t ICAL SCH L + 

famous Coy TEL oh V ISION cYc! OP E D D 4 Tt answers today's 500 S. Paulina S¢., reer 4 Oe-T8 
television hea lem n servicing installation and YES! Se olur Appiled Practical Red 
others. In easy-to-find ABC order, er ndexed. Use this 6 vol A 2@ 0 fer * ude TV Radio Patte 
ume TV-RADIO LIBRARY free for days; get the valuable . 
Servicing Book ABSOLUTELY FREE! a 


Address 





City 


ELECTRICAL SCHOOL Where Sevtenet. } 


500 $. Paulina St. Dept B5 TI, Chicago 12 MH. $20 % plus coo pestege or 


NOVEMBER 1955 
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Personnel Notes 

Gwilym A. Price, | 
Westinghouse Electric Corp 
ed chairman and president 
tinues as chief executive off 
W. Cresap, Jr. was elected 
ice president and deputy chi 
tive officer. He was forme: 
ident and assistant to the 


Jacob H. Ruiter wa 
manager of advertising and 
for the Technical Product 
Allen B. Du Mont Laborat« 
ton, N. J He had been p ib 
manager. Benjamin C. Bowke 
him in his former positior 
formerly headed his owr 
tions firm. 

.. G. Leonard Werner wa 
HERE'S WHAT YOU SAVE | rector of sales for Astatic Cor, 

REGULAR PRICE neaut, Ohio. He was formerly 
63 Piece ERIE Ceramicon sales manager. John P. Yohe, 
Assortment .. + $15.00 been assistant purchasing 
18 Section Plastic Case 1.75 named director of pure} 
|} Company 
Total Value $16.75 


YOU PAY... $10.65 ... Wilbert H. Steinkamp joins 
YOU SAVE ._... $ 6.10 Electrical Instrument Corp 
iary of Daystrom, Inc., New 
as vice president of sales. He wv 


ERIE ELECTRONICS DISTRIBUTOR DIVISION | viously vice president and gens 
manager of Beckman Instrument 


HERE'S WHAT YOU GET 
63 High emcee ERIE Dise or 
Tubular Ceramicons 
(2) 18 Popular Values 
Handy, Convenient 18 Section 
Plastic Storage Case 


(4) Exceptional Value 


ERIE RESISTOR CORPORATION 
ERIE, PA 
ERIE, PA.» LONDON ENGLAND + TRENTON, ONTARIO .. . Robert Zollars joinéd S} 
Chicago, as staff assistant to \ 
vice president in charge of 
was formerly a manufacturer 


(SENSATIONAL CHANGER SALE )) 


Repeated by Popular Request |... Pritz A. Gross, authority 
Our Lowest Prices Ever . . . | NOVEMBER OnLy a ee oo wee 


be ot manager taytheon Manufa: 
630 FAY FOR 24” & 27 Order Now And Save | Co.’s Equipment Engineering D oO! 
CUSTOM SESV RAL AVION Wy Waltham, Mass. He had been cl 


ee eco ‘3 mae WEBSTER (NEWEST MODEL) Automat engineer of the division. Nathaniel B 
; veni T vhs o atic aa 
3 sien a Nichols, former manager of Raytheor 


hut off, Hi-fi ceramic cartridge with dual 

apphire styli, Heavy duty 2 pole motor $938! Research Division, was named manage 

Plays 7-10-12" reeords Regularly $37.50 | . 

mounts of commercial equipment engineeri: 
t Knobs, lon trap VM TRIOMATIC: 4 peed intermix with $999) activities 

Rardware Rareware, ot sapphire dual styli, Reg. $34.50 ; 


$214.95 $239.95 WEBSTER latest model 3 «peed hi-fi chanver eee Louis Martin joined Westing 


with 12° ACA Spkr. | with 12° RCA Sokr with GE Reluctance RPX 0650 cartridge $978 . 

















@ brack 








iio FA FOR 31" Heavy duty 4 pole motor, Automatic shutoff Electronic Tube Division, Elmira, ! 
CUSTOM INSTALLATION Reg. $40.00 as general sales manager. Previou 
3 GARRARD AC 80: 3 speed. One of finest he was general sales manager of Stand 
tritish cb rs. Auto hutoff. Weights on ‘a3 sti, ae 
With 21° Syivania Alumin, tube (silver British changers, Aut P itete with aa ~ $974 ard Coil Products Co. and had been 


turntable. 4 pole motor 
. he duty tu n wt ° . 
brashote, hacks, ton tae tre Bil 99.85 head, Reg. $50.00 associated with RCA for approximat 


were, ete. 12° RCA speaker 





COLLARO RAC 54: 3 speed. Fine British im 15 years. 
W. E. Elec Power Line Amplifier port, automatic shut off, weighted turntable 
y — wena Pt at, 95 4 pole motor. Intermix, Complete with plug-in 39% . . . Robert C. Sprague, Jr.. 
rE ____ head Electric, was reappointed chai 
hab age Fg A $5.99 With Ronette Dual Sapphire Style, Hi-Fi Cart—$40.50 the RETMA Executive Com 


RECORD CHANGER BASES & soanes : 10 Wott Hi-Fi Amplifier FREE CATALOG the Industrial Relations De; 
Seses——$3 49 Mounting Boords—$1.8 Push-pull, pre $19.95 | Ossie Uti® szuioment J. H. Craft, Jr.. Stromberg 


Webster Garrard Cellare. Give model ame bass frevie Sent Upon Request 














All merehandice is br » factory treeh & guaranteed ge | & phone orders flied on receipt of certified was appointed chairman of the 
Check oF , 8 son. “8 @ deposit, Balance €.0.0 O08. tactory NM VY. Prices & specifications 


subject to eh ws Committee. Ray C. Ellis, Ra 
\_ AIREX RADIO CorP., 171 Washington St., N. Y. 7 co 7-5218 was named chairman of the 
tional Department. The follo 
TMA committee chairmen 
pointed Glen McDaniel, gen 


Important Notice to SUBSCRIBERS | sel, Legal Comn ittee; Douglas 


lf you're moving, please don't forget to send us your address including the numbers shown | penter, JFD, Antenna Con ( 
beside your name, as well as your new address. If possible, send us your address label from the ward , Tudor, I D E.A Ir ( 
lower right-hand t the front cov : : 

if we receive this information before the 20th of the month, you will continue getting the Committee; John B. Swan, Jr 


magazine without interruption | Traffic Committee; and H. J. Hoffma 
Your cooperation be most helpful and greatly appreciated. Please send your new address tc . 
Machlett Laboratories, Me 


Subscription Department RADIO-ELECTRONICS 25 W. Broadway, New York 7, N. Y @ ‘ + 
mecope ommittee 
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INTRODUCING 
YOUR NEW 


MODEL GCT-5 


ECO 


GRID CIRCUIT 


Sill :] mitts d 
529% 2 








Now quickly and accurately detect “pos- 
itive grid" conditions in amplifier tubes used 
in circuits employing a high value of grid 
return resistance. EXCLUSIVE! 


“HARD TO FIND” 
' TV TUBE FAULTS 
~h LOCATED FAST! 


@ Poor picture contrast 

@ Grainy picture 

@ Twisting, bending or pulling of the 
picture 

@ AGC, RF, IF and Sync. Group tube faults 

@ Vertical jitter or bounce 

@ Sync. Buzz in the sound 

@ Any or all symptoms caused by sync, 
pulse compression. 


Stop guessing and substitution checking, 
test and sell tubes with conviction on the 
first call, avoid embarrasing and costly 
callbacks. 

Filament Selector Switch accommodates all 
the latest tubes for TV and INDUSTRIAL uses. 





S ECO mc. co. 


5015 Penn Ave. So 
Minneapolis, Minn 


NOVEMBER 1955 








under way on the largest fa 
| ter advertising campa 
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Merchandising and Promotion 


Technical Appliances 
burne, N. Y., designed 


banner as a_ point-of-sal 


Corp., Sher 
a colorful wall 


promotion 


| FOR A BETTER PICTURE 
TC ANY TELEVISION SET 


piece for its Taco antennas. It is avail- 
able to service technicians through Taco 
distributors. 


G-C Electronics Manufacturing Co., 
a division of Genera! Cement Manufac- 
turing Co., Rockford, Ill., is merchan- 
dising its new G-C 60 line of Stackpole 
carbon resistors in color 


coded, hinged- 


cover plastic boxes. The company de- 
signed a self-service display rack hold 


| ing 77 RETMA resistor value 


Pentron Corp., Chicago, is offering « 


| free prerecorded tape Moods in Music 
to purchasers of its tape recorder 


ORRadio Industries, Opelika, 

ll ane 
gn in its hi 
on its J/rish brand magnetic tape 


JFD Manufacturing Co., Bro 
N re packaging Venu 


antennas in a new esigned 


which doubles a 
antennas are indi 





BUY DIRECT 
FROM MANUFACTURER 


BUY THE FINEST 
TV RECEPTION 
AT BIG SAVINGS 


ALL ANTENNAS SOLD ON 
MONEY-BACK GUARANTEE 
METEOR MODE 2-M 2 BAY 
AMERICA'S LOWEST PRICE 
FRINGE AREA ANTENNA 


$17.25 NET 
MODEL M-1 
$8.15 NET 
SINGLE BAY 


$3. 4.5 ST w 
METEOR SINGLE BAY 
MODEL Cc 


lati 


$19.75 LIST 


STAR-KING 


$9.95 NET 
MODEL S&S SERIES 


SINGLE BAY 
TWO BAY 
a FOUR BAY 
2 Bay Stacking ¥ 
Bay Stocking * 


<+ 


PLANET ‘‘SUPER-DE LUXE’ 


NET 
$15.95 
$31.90 

A nie. DO 
NOT REMIT MORE THAN PURCHASE 
PRICE. You pay ships ges on re 
ceipt of goods 

25% deposit re ed C.0.0. oF 
ders. DEALER INQUIRIES SOLICITED. 
FORD ELEC ‘TRONIC s 

4000 West Burbank 8 

Burbank 


PLEASE SHIP ANTEN 


Mb Ss SS ee 


Check or ba 














NEW Garage Door Opener 
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BUSINESS (Continued) 


ive~= = 


eet 


gold or silver foil imilar 


pattern to that on the carton 


carrying a 


Finney Co., Cleveland, introduced its 
hroadband 


agyressive 


erie of 
with 


new Geomati 


u.h.f. TV 


promotion 


antenna 


campaign addition to 


M. L. Finney, Jr., Finco general sales 
manager, receives zipper case from A. 
Fox of Allied Advertising. Watching 
are H. Freed, left, and W. Zagar, of 
Allied. 


the 
pany offered to double distributors’ ini 
tial orders of the antenna 
The company announced 
distributor by 


advertising and direct mail, com- 
up to 12, at 
no extra cost 
the promotion to its 
sending them, by certified mail, a per- 
sonalized zipper case containing litera- 
ture outlining the entire campaign 


The Institute of High Fidelity Manu- 
facturers, Inc., New York City, adopted 


*MEMBER: 
MA 

a Nu, 

%, 
on 
= 
~ 
“S 

‘INC’ 
an insignia designed by Ave 


of Fisher Radio, one of the m 


of the group. 


embers 


| Production and Sales 


RETMA 


reported 


tHe NEW 
IM ABAY (A 
MODEL 8B 


 . HIGH SENSITIVITY VTVM 


and ELECTRONIC OHMMETER 

Complete with 3-way Universal Test Probe 
PEAK TO PEAK VOLTAGE 
RANGES TO 3200 VOLTS 


A compact wide range VTVM-Ohmmeter 
for modern electronic circuit checking in 
the laboratory, on the production line 
and for general service-maintenance 
Features include Peak-to-Peak voltage 
ranges which afford a new high in P-P 
reading accuracy of pulsed wave-forms 
in color or monochrome TV and similar 
applications. 


7 DISTINCTLY SEPARATE FUNCTIONS 
40 SELECTED, WIDE-SPREAD RANGES 


>» 6 TRUE-ZERO-CENTER DC VOLT RANGES 
Constant 2624 Megs input resistance 
0 +12 +6 +12 +60 +300 
> 5 ELECTRONIC OHMMETER RANGES 
01000 38,000 ohms. 0--1--100--1000 Megs 
> 6 PLUS and 6 MINUS DC VOLT RANGES 
(Left-Hand-Zero) constant 1314 Megohm 
0—1.2—6-—12—60-—300-—1200V 
> 6 HIGH IMPEDANCE RMS AC VOLT RANGES 
0—1.2--6—12-—60--300—1200 volts 
input Characteristics: Up to 60V Range 
3 Megs., 90 mmfd; 300 V Range 1 Meg 
70 mmfd; 1200V Range — 4 Megs., 67 mmfd 
> 6 HIGH IMPEDANCE P-P AC VOLT RANGES 
0-3.2—-16—-32 -160-800-—3200 volts 
input Characteristics: Up to 160V Range 
6 Megs., 90 mmfd; 300V Range —1 Meg 
70 mmfd; 3200V Range — 4 Megs., 67 mmfd 
> 5 SPECIAL HIGH FREQUENCY PROBE RANGES 
0-—1.2--6-12-60-—300 volts RMS 
(Requires optional PRECISION RF-1OAHF Probe 
Probe input capacity:—approximately 5 mmfd 
@ ONE UNIVERSAL COAX. AC-DC* VTVM PROBE 
serves all functions other than HF ranges 
© PEAK-TO-PEAK ‘‘RE-SET’ PUSH-BUTTON for 
tapid “zero” return of special electronically 
damped test circuit. 
© EXTRA-LARGE 5¥%” RUGGED PACE METER 
200 wA sensitivity +2% accuracy 
© 1% MULTIPLIERS and SHUNTS. 


MODEL 88: complete with detachable AC 
line cord, internal chmmeter battery, 
coaxial VIVM Probe and operating manual. 
Size: 5% x 7 x 3%". $69.75 net 


ACCESSORIES FOR THE MODEL 88 
RF-10A HF vacuum tube probe $14.40 net 
TV-8 60 Kilovolt safety probe 14.75 net 
ST-1 Snap-on foldaway tilt-stand 1.00 net 


PRECISION APPARATUS CO., INC. 


70-31 B4th Street 








BUSINESS (Continued) 
4,173,088 TV and 17,777,378 radio ts ing in Los Angeles as a centralized di 
for the first even months of 


I 


tribution point for its tubes in ¢ 


compared with 3,152,132 TV set fornia, Arizona and ?- ida 


rene Cates fee Ce TOSS pares Elgin National Watch Co., 
RETMA reported manu irers’ tablished warehouse ar 
ales of 5,429,817 TV picture and facilities in Elgin for 
1,542,000 receiving tubes during oast ubsidiarie 
first seven months of 1955 phone Co.,, Pasadena, 
ares with 4,471,584 picture a 18! Co., Burbank. 
so6,000 receiving tube for 
neriod Raytheon Manufacturing Co., W 
m, Mass., established a laboratory 
New Plants and Expansions t White Sands Provi Grounds, | 
Precision Radiation Instruments, Inc., Cruces, N. M. The | 
et up by the Missil 


Los Angeles, purchased Radio Crafts eF 
— : _— ‘ n of Raytheon k 


ib 


men Inc.. Chicago manufacturer of 


high-fidelity components, which it wi 
operate as a wholly owned sul 
John H. Cashman, president of 


Craftsmen, will serve in an advisor it production facil 
vel 1ut driver 


Xcelite, Inc.., Orcha 
( red a new buildin 


pacity until the end of the vear. Pr« 
Sylvania Electric Products, 


ion’s executive committer wi 
Radio Craftsmen Robert 44 Vor is formed a ne company 

nn, vice president—advertising ' Thorn Electrical Industries Ltd., 
iblic relations of Precision, state« a don. for the manufact 

ne executive committee 1 inalyZing white TV picture tubs , 

nd tudying the company’ 
les policy It has not been 
hether distributors will be 


British Industries Corp 
k ( ity to ii t 
rR ad: . , 
e Rd., Por \ ‘ . Don’t play 
with aJENSI 


according to Lee Goodman, 
ent ales, dealers are being | ( 
that Craftsmen merchandise will not porno _ 


be old direct to the publis hed 
through the appo 


Corp. of Amer 
RCA Tube Division, Harrison, N. J., J., as factors 


ed a new warehouse and office build Vi ( y. 


“astern 


factory 





—NEW, ADVANCED Precise TEST EQUIPMENT— 


KIT FORM—ALL NEW COMPONENTS—NO SURPLUS 


@@ @ 


i a 

~ 

w ad -'Jf 

60606 IMEI 


* eo 
eo bd 308K 82" OSCILLOSCOPE 


No. 315K 5” OSCILLOSCOPE 
s te ney compensated vertical and 111K TUBE TESTER 
or t we a] 


CKS BOTH EMISs 


: tical & 
h SOOKC) 
t a rat 





’ 49.95 
Ww 4 19 9° 


OG OF PRECISE EQUIPMENT 


y 10 cy te 100KC @ Separate ’ i node bed 
t PLUS ae ‘ . Kit Pri $129.95 e 
Kit Price $49.95 or in ene Wired $229.50 y 
VACUUM TUBE VOLTMETER SEND FOR COMPLETE CATAL 

NEW PRECISE MODEL 9071 A nd complete shipping 


TUBE VOLTMETER WITH 
he lead featur slance C.0O.D or, deduct 2 ’ r ’ 


ay t 





a rn TRVeE vou Tace meOULaTion 
Tyre ve Tuee ee t « a svate 
stable read : aritt 

‘ 28 veo 

me | 1419 N. 3rd St., Horrisbura, F 
9O71K Kit Price $35.95 

Foctory wired $49.95 





ELECTRONIC WHOLESALERS 


1419 N. THIRD STREET HARRISBURG, PENNA 
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@ ALLIED’S 


SPECIAL 100-PAGE 


Servi 
HI-FI CATALOG _——— 


“y ’ 

; UV can’t gez Somethin’ 

_ nothin’, specially 
vality and Reliability” 


QUIETROLE 


TRADE MARK 851G US. PAT. OFF 


This leading 100-page book shows you how 
to select a Hi Fi music system at lowest 
cost. Tella you what to look for in each 
unit, shows many handsome, practical in 
stallation ideas. Offers you the world’s 
largest selection of complete systems and 
individual unite from which to make your 
money-saving choice. To understand Hi- 
Fi, to own the beat for less, you'll want 
this invaluable catalog. It's FREE—write 
for your copy today 


ALLIED RADIO 


the original lubricant 
and cleaner for quiet- 
ing noisy controls and 
switches, costs little 
more than the cheapest 
imitations, but the name 
assures you are getting 
the best. 

INSIST ON QUIETROLE 


THE CHOICE OF 


ALLIED RADIO CORP, Dept. C-115 BETTER SERVICE DEALERS 


100 N. Western Ave., Chicage 60, Iii 


“EVERYWHERE'’ 
° manutactured by 


[) Send FREE High Pidelity Catalog 


Name 


QUIETROLE 


COMPANY 
Spertanburg, South Carolina 


Address 


City - .. Zone te 


“~- fs Be og Ee Re 


UP TO 90% OFF LIST PRICES 


& on PARTS « TUBES 


you' tt Standard @randsaed TYPE PRICE: TYPE PRICE 
National Brands! 

© All tubes nai 45 6AL7GT 
vidually bonec 79 
@ All tubes #TMA 56 
Guaranteed for 60 
fh 
66 
66 
66 


Otter 


TYPE PRICE 
6SA7GT 


TYPE 
12847 
12817GT 
128K 
12876 
5 128N7GT 
128Q7GT 
14A5 
) 1407 
1486 
8 14Q7 
19BG6G 1 
ose 
19T8 
SATGT 1 
AVSGT 
5BG6 
sBQ6GT 
55 25V5 
525 
Z6G6T 
5A5 
BS 
+; 35C5 
iSLOGT 
wi 


PRICE 
70 
50 

2.00 
25 
40 
70 
41H 
85 
59 
90 

49 
55 
50 
18 
6! 
49 
70 
78 


59 / 


oz4 50 
1B3GT 

ila 

iL6 

1LA4 
LB 
1LC6 
1LD5 
(Les 
(LG5 
iLH4 
1LNS 
INSGT 
Ra 

iRS 


full year 
— © Sam 


PARTS SPECIALS TILL DEC. 1ST 
UNIVERSAL MICA CON 
4 Prone penser KITS 


day service 





ReregarT 


ac oc PHONO SPECIALS 


AMPLIF Ign 


Stock 
No. $8,164 


‘yion'so «= 4.05 


70° Cosine ) 6BL7GT 
6BQ6GT 
6BQ7A 
66827 
sBY5G 
6C4 
6C5 
6C6 
6CB6 v4 
6CD6G sz 
606 Z25GT 
6e5 0B5 
are 0 12AT6 50C5 
6HOGT 

634 

615GT 

636 

637 

6K) 

6K6GT 

67 

ON? 

80 6Q7 

40 684 

44 6876 


00 
a0 
00 
45 
80 
62 
63 
65 
70 
49 
MG» | aotes 71 
49 
43 
47 
54 
59 
59 
14 
40 
56 


162% 
10 for 











"" Stoc CERAMICON 
ady to ote of onde » noe 
Uses S085, | : 
o Assortmen 
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» 25 Paper By-Pass 
Condensers 


a 
wesisToRr KIT 
100 


sistors 


asst ve 

in most 

wanted of 
coded mn 

Stock 

$1.99 


No 162 


Each 
Lots of § 1 89 


Kite, ea 
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935 MAIN AVENUE - PASSAIC, N. 
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BUSINESS 


RCA 
capital by 
issuance of 
debentures. 
anticipates 


is considering ir 
$100,000,000 
subordinated 
The addition: 
of future expar 
United Transformer Co., 
has begun operations at its 1 
Division plant in Los Angel« 


RCA Service 


Co., 
new N 


opened facilities in Ne 


Camden, 


City, for the maintenance and 


cation of all RCA 


dustrial electronic equipment 


commercia 


shop supplements the company’ 


ilar facilities in Camden. 


Business Briefs 


. . - Raytheon Manufacturing Co., Wa! 


tham, Mass., has established 
tive plan with Rensselaer 
Institute whereby 
ing students receive practi 
at Raytheon’s 
tories. 


electrical 


laboratorie 


--- RADIO-ELECTRONICS 
the Institute of High 
facturers’ Inc., New 
sociate member. 


... Pyramid Electric Co., 
gen, N. J., reports that 
sales to jobbers for the fir 
of 1955 were better than 50 
the total for the preceding 


. Hickok Electrical Instrument 


Cleveland, 
a 8 


was appointed 
for 


measuring 
made by Dawe Instruments Lt 


distributor 
tronic-electrical 


in 


. . United Catalog Publishe 
York City, changed the nam 
Vaster, its electronic buying 
reference to The 
effective y 


volume, 
Maste Ps 
(20th) edition. 


. The Institute 
Manufacturers, 
Is spon 


tronic 


of 
Inc., New I 
oring a High-Fide 
the Benjamin Franklin Hote 
delphia, Nov. 4—6. The in 
with the West ¢ 
Manufacturers, will a 
1956 Los Angeles H 
Show to be held Feb. & 


junction 
tronic 
the 

Musi 


Erie Resistor Corp., 
expanded the line of ¢ 
Products for which it 
include additional 
of midget 


to fixed 


citor rotary t! 


... RCA Service Co., Can 
sponsored a 2-day 
tives of independent 
ganizations. 


... The Electronic 
search Institute, 
Evanston, IIL, 
management service 
tributors. 


seminar 


TV 


L107 ( 
estab 


for « 


was 


... A Canadian IRE 
held in Toronto in October, } 
ing planned 


RADIO-ELE< 


tr 


am 


Fidelity 


York City, 


rs, 


f 


iining 


| 


i 


oie: 


1 cooper 
Polytechnic 


engineer 


fac 


Mar 


Distributors 


{ 


Convention t 


Re 


High Fidelity 





1 Wire Record- Playback Head 1 


sl 6 
wire RECORD TURNTABLE ‘ 
ided t t 169 
HEAVY DUTY RECORDING MO 
Tor uMa PA 
Sine ur 


yey . 495 

Ae ee eee eee eee eee eee ee ee ee 

TV Focus Coils, EM-PM Type, 
1106 ohm coil 


LD 
ECTROMAGS 
PHILCO TV 


TURRET TUNER 


in & ” 

MINIATURE INPUT TRANSFORMER 
CARMI t I 1 

PHONO Vuawranie 


FELT COVERS 
10” size 


-PHOTOEL EC TRIC CELL 


EXPERIMENTAL TUBES ; ' 
- ; “a 1.98 
FOI ttt A 


!! Repair Your Own Speakers!!! 


el ' TION 





A SPEAKER CONES 
r “ i 
b t f , 
! DELUKE CONE “tT 
SPEAKER REPAIR KIT 
7 t ' y ‘ ! 
té i 
B!! Special! !. . Both Kits “A” &“C” Only 3.958 
| hhh hhh kee 


rw enioce REC wh (w ny ! 
ee. 69¢ 3 1908 t 
79 


stanesesteeseseenanenites 


! IT’S NO MYSTERY ! 


Here's JUST what you get in every 
“Jumbo Radio-Electronics Parts Kit” 


1< 











‘ D 
5 PRECISION brat : 3 flute 


Order $3.00—20°% 


EnroNcE’ RADIO CORP. ; 





December 
RADIO ELECTRONICS 
on sale Nov. 25! 





technical 
Literature 


SOUND REPRODUCERS 
Permoflux’s literatur: heet JH ] 
describes the HD-1 high-fidelity head 
et. JS-S-402 gives complete data on the 
tem and 
Diminuette 


Largo Dual & speaker 
IS-S-401 


new 
describes tne 
peaker system 
Permoflugx distrib 


Corp., S35 N. Ked 





Any or all of 
periodicals are 
direct to the manufacturers, whose addresse 
sted at the end of each 
head—do not use postcard To fa tate ider 
tification, mention the issue and page of RADIO 
ELECTRONICS on which the item appears 
UNLESS OTHERWISE STATED. ALL ITEMS ARE 
GRATIS. ALL LITERATURE FFERS ARE VOID 
AFTER SIX MONTHS 


these ata 35 
available ¢ you request 
s are 


Use y letter 














KARL F. ROSS 
Registered Patent 


it S. and Canada) 


{yent 


Specializing in electronic 
patent matters 
305 Broadway, New York 7, N.Y. WO 2-3449 








BUILD 
COLOR TV 


COLORDAPTOR Simple 9 tube cirewit and 
rotating cotor wheel converts any black and white 
TV, direct view or projection, te receive compatible 
color TV. Specifications, including theory of opera 
tior complete simplitied construction $2 

plans, schematic, and sample cotor Aiters ° 

COLORDAPTOR, 3471 Ramona, Palo Alto, Calif 
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RESISTORS 

A 20 page, Bulletin LA OJOA 
ing encapsulated re t illustrate 
the CE 100 and CE 200 series for axial 
wire terminals, radi: 
and radial lug termina and PW 100 
and PW 200 seri« for 
Dimen detail 


maximum resistance 


covel 


terminal 


ional 


equivalents are tat 
Engines 
( OV Prey ] 


(imema 
Lerovod 
hank, Calif. 


BASE DIAGRAMS 
Tung-Sol's 
tains blueprints of n than 


ba ‘ aia in book 

connections for 

tubs Each page 

book i devoted to 

gram. A 

to locate any diagrat 
Tung-Sol distribut 


numerical i! 


TRANSISTOR CIRCUITS 
A General Electric | klet cor 
iggested cireuit f the 
Among 


them are a sit iudio ampli 


her, code practice os¢ tor two-tran 


1 or radio receive! oud peankel 
audio 


Gene 


amplifier 
ral Eleetrie d 


ELECTRONIC ORGANS 
Organ Builders Ma . 
Eby des« ribes all pt 
yu own electronik 
tone 
ampli 
oris Also include 
log on the Artisor 
builder 
Electronic 


Rock 


console design, 
ials, pedals, 


organ 
Organ 
Bled., Los Ange 


Color Servicing 


iS NOW IN THE FAMOUS 
Mandl’ 


¢ TV Servicing 


The new section on color servic- 
ing and color circuits gives you 
clear how-to-do-it in 


book a favorite 


the same 
struction that has made thi 
with servicemen everywhere. You'll be 
FULLY prepared to service do the 
best job of installation or trouble shooting 
in minimum time, either for color or for 


black and white 


any set, 


EASY to learn 


Simple, clear explanatic 

the TV receiver function “ 
may occur it, what j 
them, how they affe 

show up on the TV 

trated witt aree 

test pattert 

illustrat 


How to locate trouble quickly 


A comps master 
causes of distortion 

with reference to the pas 
struction are 8 

diagnose the 

do abou 


Methods used by yes arb 
You'll learn the ; 
t 


y the a experien 
way of ating th 
signal tra ed 
in fringe area 
learn the 
cepuon 
or involve : 

a skilled s« , 


Recent improvements 


In addition to the i 

how w service j 

on such impr men 
focused tube ew px 
tems, transistor UHF-.VH 
TV for today and TOMORR 


Look it 
how easy 


over without h 
and practical 
you ll become 
any job. Get 


expert 


h COpy 


10- day FREE TRIAL 


THE MACMILLAN COMPANY 
ft REY 
60 Fifth Avenue * 


New York 11 


Please send me a 
Servicing. | will 
plus a small deli 
10 days SAVI 


i 

I 

! 

' 

é gh. | 

we pay deliver } t | 
i 

Signed ' 
' 

! 

! 


Address 


| This offer good only withir tinenta wousa 
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a 


A fascinating field! A great future! 


~ ein a business of y 


17 new communities, 


COYNE 


trains you for 
big pay jobs 


in... 


ee time at HOME 


A good iob or independ- 


vur own! TV is growing by leaps and bounds 
1445 new stations given 


go-ahead 


Trained men are worth their weight in gold! 


COYNE HAS TRAINED MORE 
SUCCESSFUL MEN 


Thousands of successful men trained at COYNE 
the largest, oldest, best-equipped school of its 
kind (established 1499). A Coyne-trained man 
is @ top-trained man. Coyne methods require no 
advanced education of previous experience 


TRAINING TAILORED TO 
MEET YOUR NEEDS 


Resident Shop Training 
Cuepnent in the Great Sh 
quickly-easily at Coyne. Practical Technical meth- 
od gives practical experience on massive outlay of 
full-e'ze equipment plus necessary technical train- 
ing. Finance Plan whereby you can enroll now and 
yay moet of tuition later. Also Monthly Payment 
Pian especially designed for K-Vets. If you need 
part-time work to help out with living expenses 
while at COYNE, well help you get it. Coupon 
brings FREE BOOK and details 


Coyne Tested Home Training—To those who 
cannot come to the ( ne shops here in Chicago, 
we offer modern, up-to-the-minute training de 
signed to meet ( ne standards. Practical, down 
to-earth, easy to f Ww, step-by-step instruction 

practical, you can he earning money in 


8. W. COOKE, President FOUNDED i899 


You can learn on real 
ops of Coyne. Learn 


puny 


A TECHNICAL TRADE INSTITUTE CHARTERED 
"OT FOR PROFIT 
500 &. Pauline Street, Chicage 12, Dept. 65-THR4 


ELECTRICITY © RADIO © TELEVISION © REFRIGERATION © ELECTRONICS 


Television and Radio while learning—personal su- 
pervision by Coyne Staif—men who know TELE- 
VISION AND RADIO, AND KNOW HOW TO 
TEACH IT —~and the cost is low u pay only 
for training —no costly extras ipon below 
for Picture Folder and full details, including easy 
Payment Plan. 


MAIL COUPON FOR 
FREE INFORMATION 


Fillin and mail coupon, 
TODAY. Check the train- 
ing you're interested in. If 
jou want information on 
both check both.Com- 

plete details will come by a. 
return mail. No cost—No 
obligation—No salesman \ 
will cali 


Send co 


r —_ -_ _— _ —_ _— = 
B. W. COOKE, President 
COYNE ELECTRICAL SCHOOL 
500 S. Paulina Street, Chicago 12 
Dept. 65-TR4 
Send details of your offer on training checked 
below. This does not obligate me and ac salesman 
will call, | am baserented in 
rELEVISION 
rELEVISION 


PRAINING 


RADIO HOMI 
RADIOIN COYNI 


Name 


Address 











PHOTOGRAPHS 


RADIO-ELECTRONICS can use good photographs of service benches, service shops, 


high- 


fidelity audic layouts, ond any other interesting and original radio-electronic devices 
We will pay $6.00 each for good professional photos or equivalent, suitable for reproduction, 
Full information on subject photographed will increase their acceptability 


The Editor, RADIO-ELECTRONICS 
21 West Broadway, New York 7, N. Y. 








LEARN TY 


Work 
Short 


on tate model sete 


resident and correspondence courses 


v. s. a 


using modern equipment and techniques 

no unnecessary math or theory—also UHF and Cotor TV 

APPROVED FOR VETERANS 
Write for free literature 


TELEVISION SCHOOL 


"At the most practical 
school in the west’ 

under quatified technician instructors 

day and nite classes 

Deot. | A 


4570 Firestone Biwd. 
South Gate, California 








TECHNICAL LITERATURE 


RECTIFIERS 
Bulletin GPR-1 
rectifiers in style ¢ 
a d.c, current rang 
30 amps at 26-66 a.c. 
and style F 


current 


des« IT ibe 
power 
output 


(whicl 
from 
input 


range) 
put ranges 
amps at 26-66 a.c. 
International Rectifie 
E. Grand Ave., El Segundo 
POWER RECTIFIERS 
Bulletin MP-755 on silice 
rectifiers gives their maximum 
typical characteristics 
parison of types of 
Automatic Manufacturi g 


Newark 4 
MUSIC ON TAPE 


Berkshire’s brochure or 
recorded tapes of classical 
data on the Hi-Fi Supreme 
luxe and Extended Deluxe 
Berkshire Re cording (Cor) 
90th St., New York 24, N.Y 
FERRAMIC MAGNETIC CORES 
General brochure cor 
11 graphs on the magnetic propert 
H cores and a table 
properties of other 


and 


various 


Gout ernenwi Se... 


Ceramics’ 


Ferramic 
netic 
bodies. 

General Ceramics Cor) 
N. J 

PLUG-IN-UNITS 

New 40-page illustrated ( 
presents circuit drawings and spe 
tions on 36 different EECO 
units. A number of typical appli 
are also presented to illustrat 
of plug-in units 

EECO Production Co. ¢ 
Electronic Engineering ( 
fornia), 506 E. Ist St 


Calif. 
CRYSTAL DIODES 


The second edition of ¢ 
Diode Manual’ E-217 includ 
tion on germanium 
and plastic-encased 


and 
glass 
edition is divided into three 
struction and advantages, ¢ 
mechanical data, 
tion 

CRBS Hytron, Danve) 


RESISTORS 

Catalog G-la contai! 
of data on construction 
installation, 
temperature coefficients 
tion, terminations, of 
resistors. It i 


sele ctior 


tolerance 


voltage 
charts and graphs. 
Catalog B-6a contain 
l- and 2-watt boron 
Information on type 
applications, performance: 
coefficients, tolerances, in 
minations, etc., is given 
with charts and graph 
International Resistance 


Broad St., Philadelphia , fp 
SUBMINIATURE RELAYS 


Subminiature relays ar¢ 
Filtors’ booklet. Feature 
tions, diagrams and illu 
given. 

Filtorsa, Ine., 30 
Port Washington, N } 


data 


carbor 


saga 
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ai pie! 
ARKAY KITS 


LABORATORY 
TESTED 


criminator am 
plifier — pagans 


Sensitivity & Selectivi ~$ FM Spy 
for 30db quieting, ke band- 
width 6db down. AM 25pv with 
8 ke bandwidth 6db down 
Frequency wesponse — 
pd + .Séb 20-20,000 cps 
AM +346 20-5000 
image gp ad . ~ 
Hum Level — —65¢d 
AFC contro! and defeat. $25.95 


Available in FM only. Model FM6 


Arkay $19.95 
FL-10 High Fidelity 


Write for technical 
Amplifier Pre-Amp kit; 9 "r"™*"'"4,08 
Unity coupleo model. 
pusnpull 12 

watt output; 

frequency res 

ponse + 2db 

20-20,000 cps 

with extreme- 

ly low IM and 

Harmonic ais 

tortion; 5 

position input selector with record equalizer; 
loudness, bass, and treble controls; tapped 
output; extremely low noise level; compietely 
enclosed -no cabinet problem; for clean, flex 

idle, brilliant audio 


$26.95 
Arkay A-12 


High Fidelity 


OTHER PRODUCTS 
IN THE ARKAY LINE OF KITS 


Radios e Testing Equipment 
Experimenters Equipment 
Audio Amplifiers 

Phonographs 

Geiger Counters 


Television Kits 


Radio Kits Inc., Dept. R-11 


120 Cedar Street New York 
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ELECTRO-TECHNOLOGY, by M. G. 
Say. Philosophical Library, Ine.. New 
York, N. Y. 54% x 8!, inches, 167 pages. 
$6. 
This 
but contains a great 
formation. It is writt 
with each cha ivided 
main topics. The at al is col 
trated but clearly d 
Part | starts witl 
Thermal, chemical, mag 
tric effects are dis ed 
include harmonic at 
vectol 


book doesn’t 


pedia, 


een 


neti and 
Other 

circults, algebr: nan 
To how how comp! l¢ ive the 
find chat 
chemical elements, t! 
properti of ce 


is, We he re 
frequency 
trum, mnnductor and 
many 
and definitior 
Part II develops « iit calculation 

Important circuit theorems are stated 
out 


litipnase ‘ cult 


pages devoted to electrical unit 


and complete examples are worked 
in d.c., ac. and 1 
Transient 
coverage. 
level 

The book ends with many 
and formulas. 


analysis is given adequate 


Math is « the engineering 


math tables 


U.H.F. CIRCUITS 
NENTS, by Milton S. Kiver. D. Van 
Nostrand Co., Inc., New York, N.Y. 
6x 9 inches, 408 pages. $7.50. 
Describing u.h.f. without complicated 
theories and math is not easy. Yet thi 
author job of it. Cir 
cuits and componer are treated in 
simple language with the aid of 
photos and diagrams. This is not a de 
sign or engineering handbook, but i 
written for technicia! telling what 
u.h.f. is, how to install and 
practical microwave device 
Transmission line 
cavities are 
tensions of low-frequency 
chapter on waveguides is es 
tailed and complete in itself 
lining the need for 
u.h.f., the magnetré kly 
eling-wave tube, res! 
The 
measurements 
clearly written, v 
nearly every page 'ypical TV 
verters and 
last chapter. 


AND COMPO- 


does an excellent 


‘ 


many 


operat 
eguide and 
described logical ex 
circuit Ihe 
pecially de 
After out 
pecial tube at 
tron, trav 
itron, ete., are 
antennas, 


and receive! are al 


discussed. chapt on 


diagran 


overed 


tune! 


(Second 
and Dud 
N cw 


pages 


ELEMENTS OF 
Edition), by George 
ley Williams. Prentic: 
York, N. Y. 6 x 9 
(plus 18-page index) 
Phi 


PHYSICS 
shortley 
Hall, Inc., 
inches, #8O 
$10.60 


hook cove! 


) Rauland 


“GOLDEN SERIES" 
HIGH FIDELITY 


Tht Vary Best for Loe! 





Gollan Gl 


FM-AM HI-Fi TUNER 





180 Goon Cet 


20-WATT HI-Fi AMPLIFIER 


HANDSOME ‘SPACE-SAVER" DESIGN 





Hear these 
RAULAND Hi-Fi 
ynite af your 
dealers, or write 
for full details 


RAULAND-BORG CORPORATION 
3515 W. Addison %&., D ; Ch go 18, i 
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BOOKS 

and modern physics 

JORATORY ESIGNED ter for students of science and 

ond VHF! it's NEW! it is a clear description of 

principle Many example 
completely in the text, 


tical problems (many witl 


MO LEY are given at the end of each « 
- The book ha ix part The 
are devoted to mechan ne 
2 WAY light, electricity (and magn: 
= “rt last is reserved for moder 
a ( ’ Many diagrams and _ tab 
TV ANTENNA SWITCH : throughout. Mathematics i 
; Various tables of physic: 
constants are printed at the 
Ratio List Price book. An extensive list ; 


ow Standing Weve 
ol test! ’ ; factors (mass, force, electri 





t stremely \ 
b 


° y oct 


' 
Positive rorery eone™ is among them. 
° 


° ‘ contacts! 


Silver-to-silve 


xe! stellt A.R.R.L. ANTENNA BOOK (Seventh 
Edition), American Radio Relay 
League, W. Hartford, Conn. 6', x 9', 
inches, 344 pages. $2 in U. S.; $2.25 
elsewhere, 


@ 
Checton Bs Gr Every ham will find this bool 


Another PREMIUM QUALITY MOSLEY Accessory 0622 ST CHARLES ROCK ROAC 
for BETTER TV INSTALLATIONS! ST. LOUIS 14, MISSOUR since there is no substitute for 
transmitting antenna. It i 
hensive treatment, well illu 
arranged. It shows how to ck 


. 
@ Compect * 


to i" 
o Solderies* ooey 


\ 
e Lew cost 











; 


ous antenna types, how 
Watch for the December eo fhaped ly wet god e 
practical information 


RADIO-ELECTRONICS Ce ee is 


mentals of propagation and 


with instructions for makir 
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